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B ROADCAST throughout our land 
is the cry that it is the lack of con- 
fidence which impedes business recov- 
ery. With the best minds of the coun- 
try taxed to the utmost in an effort to 
analyze the situation and to find an 
answer, no one has yet pointed out ex- 
actly where confidence is lacking; 
whether it is in the Government, in 
banks, in building and loan associa- 
tions, in business leadership, in gen- 
eral business, or whether it may not 
actually be in ourselves as individuals. 

Conferences have been held, legis- 
lation enacted, and formulas pre- 
scribed by government authorities, 
business leaders, professors, self- 
styled economists, philosophers, cults 
and reformers in the hope of discov- 
ering a sound method of treatment of 
the economic ill. From all of these 
sources we have had suggestions on 
what to do, how to do it, and when 
to do it. For the past three years 
there has been a continuous shower 
of voluntary recommendations for 
coping with the situation. None of 
these has made any appreciable im- 
pression on the minds of the people, 
nor have the panaceas suggested con- 
tributed much or anything toward the 
restoration of business prosperity. 

In the formulation of future budg- 
ets and programs, careful consider- 
ation should be given to past errors. 
Let it be said though that the colos- 
sal mistakes made in the past should 
not be permitted to stand in the way 
of our determination to make things 
better for the future. There is no 
use trying to correct the mistakes of 
the past except in so far as those ex- 
periences may be of value for future 
guidance. 

We all want the return of pros- 
perity, and yet we are told that to 
attain it confidence must first be re- 
stored. Confidence in whom? In 
what? This is the composite thought 
of our people. We wait with anxiety 
for some leader to show us the way. 
For three years we have looked in 
vain for some Moses to lead us out of 
the wilderness, but what are we do- 
ing about it as individuals? 

Confidence! Yes, confidence first 
in myself and in my business. How 
can I expect people to have confidence 
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Self-Confidence on Part of 
Every Individual is Necessary 
For Business Recovery. Let Us 


All Lead Instead of Waiting for 
the Leadershipof SomeMoses 


By 
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in me if I do not have confidence in 
myself? It is unnatural for people to 
be persuaded to do things or to be- 
lieve in things contrary to their in- 
herent inclination. The continued 
discussion of the depression and its 
causes with the constant offering of 
theoretical remedies is but still 
further agitating the already dis- 
turbed world. 

The depression now prevailing is a 
necessary factor in the aftermath of 
a world war, and there can be no ef- 
fective panacea nor antidote pre- 
scribed to relieve the pressure. The 
water in the pond is muddy. It will 
clear up in due time. Agitation only 
makes it worse and delays the natural 
order. We must deal with the situa- 
tion as it is and make the best of it. 

Instead of waiting for leadership, 
let each of us become a leader, and 
by this mass leadership we will soon 
be restored to more normal ways of 
living. If business people, profes- 
sionals, press writers and pulpit ora- 
tors will cease agitating the subject 
and settle down to the point of put- 
ting confidence in themselves, the 
natural order will soon be brought 
about. If agitation is continued, the 
water in the pond will evaporate and 
we will all settle down in the mud. 
God help us if it comes to that. 

I have resolved to put confidence 
in myself, and by so doing expect to 
merit the confidence of others in me. 
If others will make the same resolu- 
tion it will become contagious and 
confidence will be stimulated to the 
fever heat of victory. When that 
happens I will buy a new hat which 
I have so long needed, another con- 
servative will buy a pair of shoes, 
another a suit of clothes, and pres- 
ently we will all be providing our- 
selves with the necessities we thought 
we should be deprived of during this 
depression. The result will be that 
the stock on the shelves in our stores 
will be depleted; the storekeeper will 
buy more goods, the manufacturer 
must employ more men to make the 
new goods, and thus unemployment 
will be gradually decreased. This 
movement can mean nothing else than 
the resumption of normal business 
activities. 
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A SSUMING that seven years is 


the normal economical life of a motor 
truck, there are 700,795 commercial 
vehicles on the road today that have 
outlived their economic life. 

If you assume that five years is the 
normal economical life of a motor 
truck, then there are 1,809,314 com- 
mercial vehicles on the road today 
that have outlived their economic 
span. 

Whichever figure you accept, it is 
obvious that the motor truck industry 
has an immediate potential replace- 
ment market of huge proportions. And 
because so many aged vehicles are con- 
tinuing in operation it is equally 
obvious that there also exists an im- 
mediate potential maintenance market 
such as the industry has never had. 

These are the only consoling facts 
that were bequeathed the industry by 
the year 1932. Otherwise it was an 
unprecedented disappointment. In 
three particulars it must be looked 
upon as a notorious year: 

1. Because it was the first year in 
the history of the truck industry that 
registrations failed to show an in- 
crease over the previous year. (The 
loss was 6.3 per cent.) 

2. Because domestic sales were low- 
er than in any year since 1921. In 
1921 new trucks sold totaled 142,000; 
in 1932, 180,000. 

3. Because truck production also 
was lower than in any year since 
1921. (147,550 in 1921 and 245,285 in 
1932.) 

The 180,000 sold in 1932 represented 
a 42 per cent drop from 1931, and a 
65 per cent drop from 1929, which 
was the industry’s banner year. 

The depressed condition of business 
in general was unquestionably the 
major cause of the industry’s poor 
showing. Truck users with good 
credit standings found themselves 
under pressure to effect still further 
economies. Not only did they have 
less or no money available for capital 
expenditures, but they found them- 
selves compelled to cut down the cost 
of operating existing equipment. It 
was because of the latter measure 
that 1932 did not come up to expec- 
tations even as a maintenance year. 
With hundreds of thousands of 
trucks operating beyond the economic 
age limit it was reasonable to expect 
the parts and service business to ex- 
perience a boom year. Reports from 
the trade and from factories indicate, 
however, that maintenance business 
was only fair throughout the year. 
Operators for the most part kept 
away from service shops just as long 
as they possibly could. There is a 
ray of hope for the trade in this oc- 
currence also, because the day of 
reckoning on neglected trucks is con- 
siderably advanced. 
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1932 
1931 
1930 
1929 


*U. S. Exports including Foreign Assemblies plus Canadian Production 


Produc- 
tion 
245,285 
434,176 
599,991 
826,817 


% 


Decr. 


43.5 
27.6 
27.4 


Truck Sales and Production 


Domestic % *Foreign % 
Sales Decr. Sales Decr. 
180,516 42.5 56,605 54.7 
313,884 23.6 125,037 33.0 
410,699 22.0 186,701 44.9 
527,057 338,929 
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Total 
Sales 


237,121 
438,921 
597,400 
865,986 


% 


Decr 


45.9 
26.5 
31.0 
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1.809.314 Trucks on the 
Road Are More Than Five 
Years Old. 700,795 Are 


In Excess of Seven Years 


By GEORGE T. HOOK 


Editor, Commercial Car Journal 


Doubtless more trucks would have 
been sold if the trade had been as 
liberal in its extension of credit as in 
years past. There were plenty of 
poor credit risks around who would 
have been only too glad to oblige with 
a signature on the dotted line. But 
if the depression has taught the trade 
anything, it has taught it to study a 
prospect’s credit standing carefully 
before negotiating a sale. 

If this lesson of credit should re- 
main with the industry when business 
improves then the depression, instead 
of being reviled, will deserve respect- 
ful mention. 

While general business conditions 
were largely responsible for prospec- 
tive buyers deferring their  pur- 
chases, restrictive truck legislation and 
the threat of impending legislation 
served to make many buyers uncertain 
and to postpone investments in new 
equipment until the legislative skies, 
which are dark indeed, clear. This 
was especially true of users of heavy- 
duty vehicles. Anti-truck interests 
are concentrating on the _ heavier 
types of units. The practically con- 
fiseatory laws adopted by several 
states have given rise to the fear 
that other states may follow suit, 
thus demoralizing potential users. It 
is quite likely that uncertainty will 
dominate the heavy-duty market until 
doubt regarding legislative restric- 
tions is dispelled. 

While the 16 per cent gain in 
trailer registrations might be re- 
garded as an indication that the 
trailer interests allied with the truck 
industry enjoyed a period of re- 
markable prosperity during 1932, the 
trailer interests themselves would be 
TURN TO PAGE 40, PLEASE 
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Total Increase in Sales by ne co 
Registrations Registrations Dealers or Scrappage 
1923 1,801,433 313,238 360,668 47,430 
1924 2,131,332 329,899 351,258 21,359 
1925 2,441,709 310,377 424,014 113,637 
1926 2,764,222 322,513 418,166 95,653 
1927 2,896,886 132,664 330,569 197,905 
1928. 3,113,999 217,113 379,668 162,555 
1929 3,379,854 265,855 527,057 261,202 
1930 3,480,939 101,085 410,699 309,614 
1931 3,484,291 3,352 313,884 310,532 
1932 3,266,374 217,917 180,516 398 433 
1932 TRUCK AND TRAILER REGISTRATIONS 
° 
/o ‘Te 
1932 1931 Change 1932 1931 Change 
ne ee 32,218 33,895 ~ 4.9 3,948 3,279 + 20.0 
ME ecica cos cone 4,848 12,633 14.9 1,765 15623 - 9.0 
ARRAS Ly 19,800 22,000 —10.0 2300 2'800 — 17.8 
Aaa avai ages 240/854 239/213 + 1.0 65,800 59,057 + 11.5 
Aa pehaaertig Een 30,006 32,082 — oe 563 258 118.0 
Me oe. ce, 51,577 53,274 — 3.2 1,013 1,062 — a6 
es 9/410 9/991 — 58 649 517 + 25.3 
RRP nc caaca cs 19,215 19'809 —« oe peace Ries pan 
OE oe se 37,574 50,819 —26.1 7,522 6,751 + 11.5 
| Sea easy e 41,532 45,736 — 9.1 4.021 3,317 + 21.5 
SS oo 13,99 15,435 — 9.9 6,500 7,558 — 14.0 
I epaietiie 2 181,715 201,509 — 9.8 8,950 9/283 an 
gaara: 119,855 129/192 i 2S 23,840 17,807 - 33.8 
Tle lalate techie 75,057 80,752 — 2a 2,833 3,207 — 15 
i i ae Di 2,000 80,484 —10.5 1,975 1,778 ~ 11.2 
55 waar Po eu ote 34,765 36,670 — 5.1 * ; ites: 
pea esses &. 43,961 47,783 — 8.0 6,624 5,445 + 22.0 
So cscacseucs "525 35,711 ~ 8.6 "220 3,084 + 368 
Os vg ev astike a 34,334 904 — 43 1,327 1,128 + 11.8 
RS soc ccee "551 103,888 == OF 525 650 — 19.2 
We oo 52444 135,094 152,635 —11.4 77.538 61,932 + 25.2 
ren enicpbet: 101,651 109,984 «2 21,529 18,329 4+ 17.4 
acl ila 649 30,721 — 9.9 ; 2'560 — 21.8 
PR eipcapeietedies 99,005 96,000 L 3.0 9,778 5,356 + 83.0 
 apabaerietnetcen, dee '508 24,037 —14.5 61 52 L 17.3 
DU flag sic cn cel 53,369 59,848 —10.8 13,531 15,737 — 14.0 
OO eg en gs 7 6,950 — 25 564 411 + 37.1 
N. Hamp. .......... 18,920 18,671 + 1.6 1,448 1,137 + 27.3 
PE re nce caccacs; 133,658 135,098 ie 2/863 2:916 lle 
i} aeebepeane: 14, 15,521 i py 802 Bitz 
en We scot casas: 325,471 347,443 — 6.2 13,922 13,250 + 5.0 
EF leaiaieeetssatt 47, "425 —13.0 7,800 "268 no 
Epica a tetetite 23,397 26,588 —11.8 ed Deer pe 
MD i Og 66,7 191,929 —13.0 45,700 32,717 + 40.0 
alienate is 47,175 54,585 —13.6 ar alae Rien: 
acs ints caeens 24,148 24,288 — 05 1,887 2,361 — 20.2 
aaa tee 214,948 219,696 an an 7,835 308 + 24.3 
oases 19,075 20,112 ani an 95 90 + 68 
mee oo, 21,909 24,724 —11.3 2,121 2,100 + 1.0 
MAME. sccocuaaen 19,372 23,816 —18.7 8,611 4,988 + 73.0 
EE’. Dorsacamaw sc maiet 9975 35,096 —14.4 3,294 696 + 22.0 
WS Sacto ee ct 195,144 210,850 ae 35,890 33,798 + 63 
"Siete eae 6,762 17,577 an 879 767 + 14.6 
apo entent 8,365 8,453 — 1.0 519 457 + 13.5 
_—_iplecanencetanere cee op 64,526 58,991 + 9.3 1,740 1,582 + 10.0 
eS cg naeies 67,700 61,114 111.0 4,770 3,000 + 69.0 
We asic cansencen '08 38,907 —10.7 1,785 1,270 + 40.5 
WE ce ek ec 111,370 118,223 — e7 1,118 1,007 + 11.8 
Ge. navies ; 10,917 —11.9 * epiae eppte 
ae 3,266,374 3,484,291 — 6.3% 408,928 352,495 + 15.8% 


* Included with trucks. 
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THE New YorRK SHOW AS A 
LEET MAN WOULD SEE IT 


Author’s Note.—This is an account 
of my trip through both the truck and 
passenger exhibits of the New York 
Automobile Show for the purpose of 
recording the things of particular in- 
terest to fleet men. It is based upon 
what I saw and, of no less importance, 
what I heard.—_James W. Cottrell. 


Mi, OTOR vehicles which are sim- 


pler to operate but not to maintain 
were revealed in the 1933 offerings 
of manufacturers at the National 
Shows. Many functions formerly per- 
formed by the driver, such as spark 
advance, manipulation of the choke 
and increasing the idling speed of a 
cold engine are now done automatical- 
ly. Starting the engine has been re- 
duced to the simple operation of 
pushing down on the accelerator. 
Clutches engage and disengage auto- 
matically. 

Complexities in maintenance are in 
sight in spite of the fact that many 
changes have been made in design to 
insure longer life for wearing parts 
and/or greater intervals between ad- 
justments and repairs. Exhaust valve 
inserts were featured by several mak- 
ers; needle bearing universals do not 
resent being neglected; according to 
booth attendants, many _ spring 
shackles require little or no lubrica- 
tion, thin-shell interchangeable con- 
necting rod bearings make it possible 
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to install new bearings without re- 
moving rod and piston assemblies. 
And so it goes. 

These vehicles which are easier to 
drive and which will require less ma- 
jor repair work and lubrication will 
require minor repairs and adjust- 
ments not even thought of a few 
years ago. Consider thermostats, 
for example. Fleet men are accus- 
tomed to the idea of a thermostat in 
the cooling water outlet pipe on a 
cylinder head but they will probably 
see thermostats in hitherto unsus- 
pected places. The automatic chokes 
are, of course, operated by thermo- 
stats and the same instrument ac- 
tuates a little rod which holds the 
throttle open a bit more than usual 
when the engine is cold, to prevent 
stalling while idling. Exhaust heat- 
ing of the intake is common and this 
has been controlled from the dash or 
by an almost permanent “season” ad- 
justment. This job also has _ been 
taken over by an obliging and never- 
forgetting thermostat. 

Therefore, as one engineer laugh- 
ingly put it “shops will have to have 
small ovens with glass in the doors 
and thermometers to check operation 
of the thermostats.” 

Mechanics who hunted pin holes in 
branched intake manifold castings in 
the old days to find minute leaks are 
chuckling over the generous use of 
vacuum on present day vehicles. The 
windshield wiper was just the fore- 


Automatic Devices Snag 
Progress Made to Simplily 
Maintenance By Means 
of Longer-Wearing Parts 


runner of a flock of devices operated 
by suction. The B-K booster on 
brakes is no novelty in the truck field 
and now the same principle is being 
applied to operate clutches auto- 
matically. 

Although these supplementary de- 
vices require relatively little main- 
tenance they must be inspected reg- 
ularly and the plumbing interferes 
to a certain extent with other jobs. 
This is true with other auxiliaries, 
air filters and intake silencers, for 
example, make it more difficult to re- 
move and replace carburetors. In 
case of carburetors, however, the 
downdraft type is much more accessi- 
ble than the conventional updraft 
type. 

Power of passenger cars has been 
increased by raising compression 
ratio, the average for 1933 being 5.4, 
adding to piston displacement and 
working the piston displacement 
harder. Passenger cars are being 
driven faster and kept at high speed 


TURN TO PAGE 42, PLEASE 
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Settlement of Rail-Truck 
Differences Must Secure 
For Shipper Best Service 
At Lowest Possible Cost 


By CoOL. C. O. SHERRILL 


Vice-President, The Kroger Grocery 
and Baking Company 


[. order to utilize the huge output 
of products of farm and factory being 
produced today there must be built up 
a corresponding efficiency and econo- 
my of distribution in order that the 
consumer may receive the full ad- 
vantage of the low cost of production, 
while the producer receives fair and 
compensatory payment for his prod- 
ucts. 

There is a notable waste in distri- 
bution at the present time. In the 
United States this waste has been 
estimated by the Department of Com- 
merce at ten billion dollars per year. 
Considerable part of this waste is due 
to the inefficiency of transportation 
methods and the best efforts of ship- 
pers and distributors must be di- 


rected to the elimination of this huge 
waste. 
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COORDINATION Is WAY TO 


LDISTRIBUTION WASTE 


Our modern transportation facili- 
ties consist, first, of the railways; 
second, our highways; third, our 
waterways, and fourth, our airways. 
No one of these methods forms a 
complete self-contained transporta- 
tion system which alone can handle 
one’s business. Our railways, with- 
out the assistance of terminal and 
feeder motor vehicles, could not sup- 
ply the needs of our population for 
even a single week, much less provide 
all their needs every day in the year. 
Our motor trucks, while of the utmost 
value as adjuncts of the railways and 
useful to a certain extent as in- 
dependent transportation agencies, 
could not possibly distribute more 
than approximately 5 per cent of our 
production. Waterways alone would 
be almost negligible in capacity, hav- 
ing also much less flexibility than 
either railways or highways on ac- 
count of the limited number of com- 
munities they reach. Aircraft cannot 
by any stretch of the imagination be 
considered as competing with the 
other agencies either in tonnage 
capacity, efficiency or economy and 
without trucks and buses for terminal 
and feeder work, aircraft would lose 
its present limited usefulness in 
transportation. 

The railway is the ideal long dis- 
tance mass distribution agency. The 
truck is the best and most convenient 
short distance door-to-door handling 
agency. The water carrier is usually 


the cheapest, though generally the 
slowest for mass distribution, and is 
very useful where time is not an im- 
portant element and where low cost 
non-perishable bulk merchandise is to 
be moved. The aircraft is the acme 
of speed for moderate to extremely 
long distance hauls of light weight, 
high value perishable freight and for 
passengers on urgent missions. 

It will be seen, therefore, that each 
of our four great transportation 
agencies of today has its distinct 
place, its special limitations and its 
particular value in our scheme of dis- 
tribution. The principal difficulty 
with the existing transportation situ- 
ation is that no one has yet solved 
fully and satisfactorily the proper 
coordination of all these agencies into 
a complete system of transportation, 
in which each kind of unit will be as- 
signed its proper place in accordaace 
with its merits and limitations. 

Up to the present time there has 
been a bitter fight between the propo- 
nents of each form of transportation, 
not having in view the welfare of the 
producer, the shipper and consumer, 
but rather the destruction of other 
competing agencies of transportation 
save the particular one in which the 
particular group is interested. For 
instance, the railways have long been 
and are now engaged in a war to the 
finish against highway using vehicles 
and the waterways, in the effort to 


TURN TO PAGE 44, PLEASE 


February, 1933 



















































ERVICING CAN BE 
HALVED BY DESIGN 


AM not an engineer nor a sales- 
man but only a customer, as you 
might say. In my daily task of tak- 
ing care of a fleet of 40 bakery trucks, 
a number of problems present them- 
selves for solution, and, of course, 
even a baker has to watch his step 
and operate as economically as pos- 
sible, so I believe the first economy is 
the proper selection of equipment. 

I wonder if the engineer and the 
truck sales manager ever thought of 
the fact that other things enter into 
the life of a motor truck besides the 
sale of it. Do they realize that it 
has to run and deliver goods, also to 
do this it has to be repaired, yes, ac- 
tually has to be taken apart some- 
times and serviced? 

When the engineer does realize this, 
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Says W. RAY MOREHOUSE 


Service Manager 


Morehouse Baking Co., Lawrence, Mass. 


Although he is “only a customer,” as he 
puts it, operating 40 trucks, Mr. Morehouse 
dares to suggest that what bakers, florists, 
grocers, etc., want is a good I-ton (not 
1 Y-ton) standard -from-year-to-year-on- 
the-main-parts light truck for work that is 
really light, so that they can run it at a re- 
duced maintenance cost. 

"Truck makers," he says "are now making 
a very good general contractor's truck and 
talking us light-truck users into using it.’ 

Mr. Morehouse outlines the light 1-ton 
truck he would like to see designed. 


I think we will get a truck that can 
be serviced in one-half the time neces- 
sary for those we are now running. 
Why make a motor in such a way that 
in order to get at the valves one must 
take off carbureters, manifolds, gas 
pumps, etc. Why is it necessary to 
take flywheel housings or tie rods off 
to take down the crankcase or take 
rear ends out to get at the clutch? 
Still they think they are selling serv- 
ice in the form of a truck. 

I have found it necessary to in- 
spect and adjust every truck at a 
predetermined mileage to get good 
dependable results, and as this inspec- 
tion includes all motor adjustments 
to be checked, it takes lots of time on 
some makes of trucks to do it. And 
let me tell you, time is money. 

Suppose I outline an imaginary 
truck that would handle our loads 
and compare its parts as I go along 
with what is on the market. To start 
with, the salesman who presents a 
truck that needs no repairs is all wet. 
and the buyer who buys one on the 
same understanding is just as foolish. 
So, if we agree that it must be re- 
paired, why not have it easy to get at? 
One of the regular jobs on any motor 
vehicle is to grind valves. If the 
valves on a valve-in-the-head -motor 
can be ground and reseated in about 
one-half the time required on an 
L-head motor, why not make the 
motor of our imaginary truck with 
valve-in-the-head construction. If a 
fleet of trucks is to be serviced, and 
they are all valve-in-the-head motors, 
a spare head with the valves all 
ground in could be stocked in the 
stockroom making the tie up of a 
truck unnecessary for this very im- 
portant service job. By the way, this 
head should go on and off with as few 
bolts as possible. If the engineer 
wants to get out a new creation to 
help sales, tell him to let the cylinder 
head and valves alone so_ several 
years’ models will be interchangeable. 

When a truck leaves the garage on 
a co'd morning and the driver “gives 
it the gun” what chance has the mo- 
tor got to stand this abuse unless we 
have an oil heater and water thermo- 
stat to make the oil go where it is 
wanted? So, our motor should have 
both of these units incorporated in it. 

As this type of service is very hard 
on motors (and what kind of service 
is not), our motor should have large 
bearings and pressure feed to both 
main and con rod bearings. The 
crankcase should be a simple job to 
drop or put up again without all the 
fussy small gaskets at the front and 
back and without having to dismantle 
the front axle tie-rod or flywheel 
housing. When we have trouble we 
want to get at it pronto. 

Clutches are improving, but they 
can be made longer wearing. A dry 
disk clutch with a throw-out bearing 
with oil reservoir large enough so it 
does not have to be oiled each day or 
hundred miles is what we will put on 
our truck. If the present clutches 
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i question of a salesman’s most 
productive years expressed in terms 
of age is a subject which has been 
discussed by almost every sales ex- 
ecutive for a long time, with a marked 
tendency in recent years to favor the 
younger men, men in their twenties 
and, in many instances, recent col- 
lege graduates —and then again we 
g read so frequently newspaper classi- 
a fied advertisements calling for ex- 
perienced salesmen “not over forty.” 

Many manufacturers in the truck 
industry and in other industries, have 
adopted the idea of not employing 
salesmen over 35 years of age, but the 
age of 40 seems now to be generally 
accepted as the age limit for new men. 
In fact, it is so extensively accepted 
that it has almost become a “slogan” 
in the truck business. 

Just why a barrier should be set 
against sales applicants 40 or over 
in age is a question many sales ex- 
ecutives I have talked with seem a 
little uncertain of when closely ques- 
tioned upon the subject. The stand- 
ard seems to have been adopted more 
or less mechanically. As one sales ex- 
ecutive expressed it, “Some of our pol- 
icies have been handed down through 
the years from one sales manager to 
his successor and accepted for not 
much better reason than, well—if it 
was good enough for Charley, it’s 
good enough for me.” And so, to a 
great extent, it may be with this idea 
of age limit. 

Nevertheless, the subject seemed 
seriously important enough to analyze 
and investigate. After discussing the 
, matter with several sales executives 
I found those who favor salesmen 35 
years of age or younger quite set in 
their ideas. A few preferred men be- 
} tween 30 and 40, but were not particu- 

larly unfavorable toward new men 
40 or older if in good health. One 
executive stated he did not care how 
i old a salesman was if he could sell. 
é The opinions of these factory execu- 
tives appeared to be based largely 
upon precedent. This conclusion is 

} substantiated by the fact that nearly 
every one of these executives was a 
long ways from certain concerning the 
average salesman’s age in his own 
sales organization. 

' The principal objections in consid- 
B ering sales applicants 40 years of age 
or older, assuming they are enjoying 
} good health, are about as follows: 
: Failure to stick with previous em- 
ployer or employers, indicating a lack 
of those qualifications necessary for 
Y success; set opinions through previ- 
ous training discouraging ready ac- 
ceptance of new or different ideas; 
b lack of energy and enthusiasm; lack 
of ambition due to any number of rea- 
sons depending upon past experience; 
limited number of future productive 
) years in sales work, ete. However, 
upon closer questioning, it was gener- 
ally admitted that young men may 
be self opinionated, quick to criticise, 
lazy, ambitious to make money easily, 
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WHY SHOULD 4 
BAR A SALESMAN? 


Asks A SALES MANAGER 
Who is Over 40 Himself and Employed by 
One of Our Largest Truck Manufacturers 


Age should not be a bar, he says, be- 
cause: 

"There is still a premium on experience; 

"There is a poise, self-reliance and a defi- 
nite attitude that usually goes along with 
experience that inspires confidence, which 
is a highly important factor in sales work; 

"It is bound to discourage younger men 
in sales work for corporations, who barring 
early death are sure to arrive at 40, feeling 
that unless they reach an executive position 
prior to 40 their opportunities are extremely 
limited." 


Comments of readers are invited. 


unsettled, uncertain and lacking in 
certain qualifications for an indefinite 
period of time, all dependent upon 
the big factor “experience.” 

Every concern has and is training a 
certain number of young men to be- 
come efficient salesmen for some com- 
petitors. In fact the odds are more 
favorable that mature, experienced 
men will “stick” to an organization 
longer, and particularly under trying 
conditions, than the younger men. The 
younger man is looking for new 
worlds to conquer and is easily enticed 
by the offer of a few more dollars 
from another company seeking his 
services, or perhaps is so flattered by 
the knowledge some one else is bid- 
ding for his services he immediately 
develops a case of head enlargement 
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and asks for a big raise in salary. 

But the big thing lacking in most 
younger men is experience and there 
is still a premium on that. There is a 
poise, self-reliance and a definite at- 
titude that usually goes along with 
experience that inspires confidence, 
which is such a highly important fac- 
tor in sales work. 

But there is absolutely no question 
of the increasing tendency to bar the 
door to the middle-aged salesman, and 
it should be needless to say that this 
practice is a rank injustice to thou- 
sans of capable men who have just 
arrived at the most productive stage 
of their lives, assuming, of course, 
they are in good health. Does this 
unwritten law against the employ- 
ment of middle-aged salesmen so as- 
siduously adhered to by so many sales 
executives mean that the salesman 
reaching that age should be placed 
upon the shelf for the rest of his 
life or seek employment in other fields 
of endeavor? Why should it? Prac- 
tically every sales manager in the 
truck business or any other merchan- 
dising business for that matter will 
tell you, if he will, that his greatest 
worry is procuring good salesmen. 
And yet the large majority of them 
limit their greatest possibilities of 
procuring this type of salesman by 
placing a stop at 40. There are bril- 
liant aggressive young salesmen avail- 
able, and almost as many middle-aged 
salesmen with every qualification 
necessary plus “experience,” so after 
all when we carefully weigh this high- 
ly important subject, it is not a ques- 
tion of age—it all depends “on the 
man.” 


@ Training is Experience 


It would indeed be rather difficult 
to procure men for a large sales or- 
ganization all of the age range con- 
sidered most productive by the aver- 
age manager, and training a large 
number of young men is not only ex- 
pensive from the investment stand- 
point but a costly annihilator of time. 

The general yardstick used for 
measuring the young sales applicant 
is usually composed of the following 
factors—appearance, address, educa- 
tion, initiative, industry and personal- 
ity. Experience, of course, is rather 
limited. If an industrial corporation 
wants to fill a highly responsible posi- 
tion, it picks a man of experience, 
and so it goes with practically every 
phase of business and even in pro- 
fessional life. Yet in sales work, a 
most scientific procedure, believe, it 
or not, and in merchandising a highly 
specialized piece of mechanism such 
as a motor truck, we attempt to place 
“forty and experience” on the shelf. 

It frequently becomes necessary to 
transfer salesmen from one territory 
to another, and in the truck industry 
this is done more frequently than 
necessary. If so, which would yov 
consider more advantageous and in 
the best interests of the company, to 
transfer John Smith, age 42, with 15 
years of service, from Newark to Chi- 
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cago, or employ Robert Hill, age 42, 
a new man to your company, but with 
a wide acquaintance in Chicago? Both 
are fundamentally right, enjoying 
good health and are of equal sales 
ability. John Smith knows your poli- 
cies and product backwards, but 
doesn’t know a thing about the Chi- 
cago market, while Robert Hill doesn’t 
know a thing about your policies or 
product but has valuable contacts in 
Chicago and is most familiar with 
every street in the city? 





Re 


EXPERIENCE 


There is an old Chinese proverb: 








“If you wish to know the road 
before you, ask of those who have 
traveled it.” 


What has this to do with age? You 
may ask. Nothing, except the ques- 
tion naturally arises if you were going 
to transplant John Smith, age 42, to 
Chicago to strengthen your organiza- 
tion there, why not employ Robert 
Hill, age 42, as long as you need an 
additional man at that point? There 
is an old Chinese proverb: “If you 
wish to know the road before you, 
ask of those who have traveled it.” 

Perhaps group insurance has unin- 
tentionally influenced this complex re- 
garding age, or the Pension System 
with a few companies may have con- 
tributed generally toward the idea. 
However, regardless of the cause, the 
effect is bound to a certain extent 
to discourage younger men in sales 
work for corporations, who barring 
early death are bound to arrive at 40, 
feeling that unless they reach an ex- 
ecutive position prior to 40 their op- 
portunities are extremely limited. 

Not long ago this question of age 
and sales efficiency came up in a ra- 
ther accidental way while two sales 
executives of a fairly large truck 
company were discussing things in 
general. The elder executive was a 
firm believer that salesmen over 40 
were slipping in general sales effi- 
ciency, while his assistant had a view- 
point to the contrary. This conver- 
sation led to an actual check of the 
records to ascertain the average age 
of their sales organization. It was 
found that the average age per sales- 
man was 35 years, but that approxim- 
ately 40 per cent of the total were 
men of 39 years or over. Upon fur- 
ther analysis it was found that the 
men 39 years of age or over produced 
58 per cent of the business—not only 
for that year but for two in a row. 

National account sales work is con- 
ceded to require salesmen of long ex: 
perience and above average sales abil- 
ity, and analysis of this department 
showed an average age of exactly 41. 
The size of the entire sales organiza- 
tion referred to was slightly over 150 
salesmen. 

A similar check was made by an- 





other truck company of its sales or- 
ganization in the eastern territory 
and whereas the age average was ap- 
proximately 33, a further check dis- 
closed the fact that the salesmen 35 
or over, were producing the larger 
proportion of the business. While it 
was true the majority of the older 
men had covered their respective ac- 
counts for some time, and they had a 
rather choice selection of accounts 
from a potential standpoint, neverthe- 
less, further check disclosed the fact 
they had procured within 10 per cent 
as many new accounts as the younger 
men had written for the year. 

It is odd, but true nevertheless, that 
when salesmen are employed upon a 
straight commission basis, the ques- 
tion of age does not seem to be such 
a serious factor. The writer is not 
attempting in any respect to question 
the advisability of employing young 
aggressive salesmen, in fact, it is 
highly important to do so, but any 
sales organization should be balanced 
by “experience,” and assuredly we 
should get away from any delusion 
with regard to “forty.” 

It is most difficult to understand 
the reasoning back of the idea that 
a salesman 45 years of age doing a 
good job for one concern cannot do 
practically the same job for another 
company. The argument may be ad- 
vanced at this point that his real pro- 
ductive future years in sales work are 
limited, yet on the other hand, we 
have no particular guarantee that a 
young man will last longer with any 
one concern. 


@ Forties’ Are Foundation 


There are employed today in our in- 
dustry thousands of salesmen beyond 
the 40 mark or closely approaching 
that age, not only doing outstanding 
work but practically forming the 
foundation of nearly every sales or- 
ganization. If this is correct, then 
why in the name of common sense 
should the status of any of these men 
materially change if for one reason or 
another they should seek employment 
in your organization. 

The salesman 30 or less should be 
looking forward to great opportuni- 
ties with real force and ambition. At 
45 or over he should have attained 
judgment and _ experience, learned 
where the pitfalls are, and know that 
which leads to success. His experi- 
ence should enable him to procure 
more business with less fuss and 
wasted energy. His mature poise 
should take him into his prospects’ 
confidence quicker and with greater 
respect. 

If a man is lazy it matters not 
whether he is below 30 or above 40. 
If he is a hard worker and plans his 
work and really wants to succeed, 
he can, regardless of his age. It all 
depends upon viewpoint and the urge 
to accomplish success. 

Upon careful reflection, I believe 
most of us would agree that age has 
nothing to do with success and mak- 
ing money. 
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Our Own Ear to the 
Ground Department 


Smoke from Baldwin Stacks 


if there’s any truth in the old saying 
that ‘‘where’s there smoke there’s sure to 
be fire,’ then the Baldwin Locomotive 
Works are going to be in the business of 
supplying highway transportation before 
very long. If what we hear from unofficial 
sources is to be credited, Baldwin will 
make its bow with a bus. The engine, it 
is said, will be Baldwin’s own. After that 
the truck market will be invaded. Backers 
of the move seem to be convinced that 
because of its railroad contacts Baldwin 
should have the edge in corralling the 
railroad truck and bus purchases if, as 
and when restrictions on railroad owner- 
ship of truck and bus lines are lifted. 


A Jig-Saw Puzzle for You 


The Fisher brothers, you know, are heavily 
interested in Baldwin Locomotive. Ditto in Gen- 
eral Motors Corp. And Yellow Truck & Coach 
is a subsidiary of General Motors Corp. Winton 
Engine Corp. is also a G.M. subsidiary. And 
big things are reported in the wind in connection 
with Winton. Not the least is the acquiring by 
Winton of one of the best known and ablest de- 
signing engineers in the truck industry. (There 
has been no official release of this fact.) Dove- 
- all these details and maybe you'll have some- 
thing. 


Biographical Note 


Although no public announcement 
has been made, we understand authori- 
tatively that H. D. Church has resigned 
as vice-president in charge of engineer- 
ing of The White Co. Mr. Church 
joined White in 1925, according to our 
biographical file. He came over from 
the Chevrolet Motor Co. where he was 
assistant chief engineer. Prior to that 
he was chief truck engineer of the 
Packard Motor Car Co. r. Church is 
one of the best known and ablest de- 
signing engineers in the truck industry. 


That Light-Duty Diesel 


_ The sales manager of the company which 
is designing that light-duty Diesel engine 
mentioned in this column in December 
writes: ‘“‘This small, light-weight engine is 
very much in the future and there isn’t 
any possibility of its being available to 
anyone for a year or more from date.” 
Maybe if we passed on to him a heap more 
of the inquiries that have come to this de- 
partment since the item was published, 
the release date might be considerably 
advanced. 


Anyway, It Keeps Bodies Cold 


Mack Truck has developed a new system of 
tefrigeration control for truck bodies. It is 
called Statotherm. (STATUS — fixed, and 
THERMO—heat.) Positive control of any de- 
sired temperature, with as little as one degree 
variance, is attained through a new form of 
pi nel meee thermostat with electrical relay 
control. 


Is It the First Time or Not? 


Lycoming Mfg. Co. ran a heavy-duty six-cylinder 
engine with specified’ maximum RP.M. of around 
2009 at 4300 R.P.M. to test its ability to stand up 
under the common operating practice of coasting and 
using the engine as brake. When last seen the engine 
had run_10 hours continuously and was still going 
strong. Engineers said it would be run to destruction 


and thought it was the first time such a test had been 
made, 


From Our Ford Feed-Bag 


Although Ford dealers will see to it 
that the new Ford V-8 cars are no 
Secret after Saturday, Feb. 11, not 
much will be said about the trucks, 
which will play the Cinderella role 
for a time. Listen, therefore, to the 
latest word, unofficial but probably 
trustworthy—The new passenger-car 
chassis will be used for delivery pur- 
poses. There will be fewer factory- 
made body models with greater op- 
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Details of the new Fords 
with V-8 engines, procured 
before public announcement, 
will be found on page 43. 





portunity for local body builders to 
make specials for the new chassis. 


V-8 Optional on Truck 


Either a four-cylinder engine or the new 
V-8 will be offered in the new trucks, with 
a difference in price. The four-cylinder 
engine will be very flexibly mounted in 
rubber to nullify the effects of vibration. 
The eight will be cushioned in rubber as 
in the passenger cars, 


A Three-Fifty Job? 


Rumors persist that Ford will enter the low- 
est price bracket fight with a car listing less than 
Continental and Willys. Here’s one guess about 
it. The new job will carry the four-cylinder 
engine now in the truck, with plenty of wiggling 
ability, bodies will be about the same size as 
those on the first V-8. There will be a minimum 
of fancy stuff and accessories. The price? Three 
and one-half. 


Buda's Truck Diesel Buds 


Buda displayed a M.A.N. Diesel Model 
6-DM-415 with six cylinders 4 x5 develop- 
ing 85 hp. at 2000 r.p.m. at the Motor Boat 
Show. The show model, which was of 
marine type, weighed 1560 Ib. without re- 
verse gearing. However, the engine was 
designed with truck service in mind and 
it probably will be presented to the truck 
field witnin the near future. 


Welded Frames Come Apace 


Frames which are welded together instead of being 
assembled with rivets are lighter and stronger, accord- 
ing to their advocates. The new Whitehead & Kales 
semi-trailer described elsewhere in this issue incor- 
porates a welded frame. A new German M.A.N. truck 
also uses a welded frame, There may be others. 


A 6-Wheel-Drive for Daytona? 


An engineer who designed one of the first 
automobiles to make 120 m.p.h. on the Florida 
sands is toying with the idea of a six-wheel car 
with drive on all six wheels, Sir Malcomb 
Campbell is carrying 1500 lb. of lead to get 
traction on the rear wheels.) Perhaps the next 
record holder will be of truck design.—J. W. C. 


THE OVERLOAD 
Get Out the Penknife 


Here’s one for your wallet or your 
glass-topped desk: 

No man’s opinions are entirely 
worthless—even a watch that won’t 
run is right twice a day. 


Sen. Ward, Meet Rep. Smith 


Vernon A. Smith, vice-president and 
general manager of the Kenworth Motor 
Truck Corp., Seattle, Wash., is another 
truck man who can be depended on to 
give the motor truck a legislative fair 
deal. He was elected to the state house 
of representatives from the 46th Dist., 
Washington. (State Senator Ward of 
Maryland is a Brockway dealer. Re- 
member? December?) 


The Correct Word 


Don’t ask for gasoline. When you drive 
up to a pump, take a good look at the 
posted price with its itemized state, Fed- 
eral and perhaps county and city taxes, 
and Just ask for “‘Taxoline.’’ 


Nip Your Nostrils 


We heard this one over the radio: 
“T see down in Louisiana they’ve suc- 
ceeded in crossing a cabbage with an 
onion.” “Is that so? I wonder what 
they’ll call the cigar?” 





A Real Success Story 


T. G. Shedore, of the FWD company, 
should be an inspiring example to ambi- 


tious mechanics. Sixteen years ago he 
started with the FWD organization as 
a mechanic. After five years of shop 
work, final inspection and road testing 
he was placed in charge of the Rebuilt 
Division. From there he graduated to 
the sales division. The other day he 
was made assistant sales manager. 


Truck Drivers, Ahoy! 


Mildred “Babe” Didriksgn, Texas’ fa- 
mous one-woman Olympic team, drove a 
4-ton Dodge from Detroit to the Chicago 
Automobile Show. “I always thought,” 
said Babe on arrival, “that truck driving 
was a tough job. It isn’t; at least it 
wasn’t a bit difficult to drive this one.” 
So, to her Jumping, running and throwing 
records, the Babe has added long-distance 
truck driving. Her professional standing is 
now established. 


Just a Gluttonous Grandpa 


Employer—‘‘Late again, eh. Same excuse, I 
suppose?” 

Office Boy—‘Yes, sir. My grandmother died.” - 

Employer—‘“What! again?” 

Office Boy—“Sure! Can I help it if my 
grandfather was a bigamist?” 


Let's Look at the Record 


Did you read the newspaper accounts of the pro- 
peller-less and crash-proof airplane described as the 
invention of Dr. Adolf K. Rohrbach, of Berlin? It 
was the plane with the revolving wing or side paddle. 
Well, it’s not as new or exclusive an idea as the news- 
papers told you. Haviland H. Platt, chief engineer of 
the Wilkening Mfg. Co., Philadelphia (Pedrick piston 
rings), filed application in 1927 for a patent on a 
revolving wing airplane. It was granted in March, 
1931. Platt claims for his invention, if it proves prac- 
tical, all of the performances (vertical ascent and 
descent, forward and backward flying and standing still 
in mid-air) predicted for the Rohrbach plane. It was 
Platt, by the way, who developed the process of manu- 
facturing piston rings by heat shaping. 


Chasing the "Chassicocci" 


There’s nothing personal about the germicidal 
treatments Federal Motor Truck Co. is giving 
all assembled frames, both bodies and cabs. 
The 5 per cent germicide solution is added 
to the waterproofing preparation. It is tough 
on termites and germs and prevents fungus 
growth. Being odorless and colorless it’s par- 
ticularly valuable in germ-proofing the wood on 
milk bodies. Oak blocks treated with the solu- 
tion spent 1216 hours in a salt spray and showed 
only 8.3 per cent moisture. 


Blessed, Indeed 


“Blessed is the sales manager,” says 
Prof. Hiram Pronto, “who is as good at 
selling as he is at criticising.” 


A Heart Throb 


H. R. Bruah, president of the B & J 
Trailer Co., Chicago, on an eastern trip 
last month visited his father in a small 
Pennsylvania town. It was his first visit 
in many, many years. In the evening his 
father decided to post a letter in the post- 
office across the street. Mr. Bruah fol- 
lowed him out into the rain. On the way 
over, before his very eyes, an automobile 
struck and killed his father. 


The Power of Advertising 


In their successful effort tq defeat adverse 
legislation truck operators of Oregon appealed 
to the public with big advertisements in Oregon 
newspapers. These ads informed the public of 
the economic and industrial value of highways 
and highway transportation. Not only did the 
ads help defeat the referendum but operators 
found that it greatly increased their business. 
One operator noted an increase of 22 per cent 
above normal. 


And Particularly the Railroads 


Speaking of social and economic 
changes, H. G. Wells, the famous 


British novelist, said, “In the case of 
the motor car we have let consequence 
after conseauence take us bv 
prise.”—G.T.H. 
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A FEW OF THE FUME REMEDIES 


Correct carburetor adjustment is greatest 
single factor in combating gas fumes. 

Exhaust gas leakage can be prevented by 
dividing the exhaust line from manifold to 
tail pipe into flanged lengths, joining flanges 
with copper-asbestos gaskets and welding 
them to the pipe. 

To keep fumes out of bodies with open 
rear ends carry tailpipe to point just forward 
of a rear wheel; agitation will do the rest. 

Ventilators at top of cowl will make cabs 
more bearable in hot weather. 


( LEVER advertising writers have 
made smashing hits with campaigns 
dramatizing odors and the effects 
thereof. The term “B.O.” has become 
current slang, the social consequences 
of halitosis are feared by multitudes 
and now the air conditioning rooters 
are demonstrating how many cus- 
tomers are lost to stuffy stores. 

Meanwhile, but not consequently, 
odors of an unpleasant nature have 
been attracting attention in the motor 
vehicle field. No reasonable person 
expects a hard working truck engine 
to give off any fragrance but, alas, 
it appears that under certain condi- 
tions some engines produce aromas 
like a perfume factory running in re- 
verse. In fact some critics go so far 
as to say that the engines stink. A 
small percentage of the hue and cry 
raisers are drivers whose opinions are 
respected but not feared but the ma- 
jority are of the general motoring 
public whose opinions are not only 
respected but feared. 

Maintenance men are expected to 
find a remedy and they have neither 
ignored nor shirked this responsibility. 
On the contrary, William J. Cumming, 
of the Surface Transportation Corp., 
New York, N. Y., who is chairman of 
the S.A.E. Subcommittee on Motor- 
coach and Motor-Truck Ventilation, 
explained what his company is doing 
to overcome the evil in the course of 
his report read at the Transportation 
Meeting of the S.A.E. in Toronto. 
Other fleet men present gave the re- 
sults of their experience. 

During the Toronto meeting Mr. 
Cumming did not confine himself to 
ventilation of cabs and bodies but he 
dug right down into the causes of gas 
fumes, including those discharged in 
the engine compartment and those 
coming out of the exhaust pipe, either 
along its length or from the tail pipe. 
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Basing his conclusion upon investi- 
gation of millions of miles of opera- 
tion Mr. Cumming stated “there is no 
one cause of fumes and certainly no 
single cure.” Then he listed nine 
causes of gas and burning oil fumes, 


commonly known as “gassing.” 
are: 

Leaking exhaust systems; leaking 
heating systems when direct exhaust 
heat is used (as in buses); imperfect 
crankcase ventilation; dirty and oily 
engines; collection of exhaust fumes 
under low body-skirts because of short 
tail pipes; poor engine carburetion; 
high vacuum in intake manifolds at 
low speeds; improper accelerator 
manipulation by the vehicle operator 
and poor engine maintenance. 

Although a majority of these causes 
are properly within the jurisdiction of 
the maintenance department of a fleet, 
at least two are not. The two are 
crankcase ventilation and high intake 
manifold vacuum. Touching upon the 
first, Mr. Cumming observed that op- 
erators have been greatly annoyed by 
crankcase fumes and that it has been 
practically impossible for the opera- 
tors to build an efficient system into 
existing engines for carrying off 
crankcase fumes. He _ passed the 
problem over to the manufacturers 
who have been, in his opinion, “back- 
ward in the development of efficient 
crankcase-ventilating systems.” 

The high intake manifold vacuum 
existing when a vehicle is drifting to 
a stop or going downhill with throttle 
closed causes abnormal combustion in 
the cylinders and “results in excessive 
fumes.” This, too, is beyond routine 
maintenance procedure. Mr. Cumming 
reported that automatic valves which 
admit air to the manifold to reduce 
the high vacuum have been helpful in 
eliminating trouble from this source. 

Within the field of maintenance 
Mr. Cumming and others reported 
that much was being done to control 
gassing. The obvious remedy of cor- 
rect carburetor adjustment was the 
greatest single factor in combating 
gas fumes, according to the committee 
report. 

Leakage of exhaust gas anywhere 
causes trouble. The committee report 
shows that dividing the exhaust line 
from manifold to tail pipe into stand- 
ard flanged lengths with flanges 
welded to the pipe and joined by 
copper-asbestos gaskets was effective 
in preventing leaks. More than one 
operator reported that keeping after 
the exhaust leaks was the price of 
satisfaction. 

T. C. Smith, American Tel. & Tel. 
Co., New York, advocated greater at- 
tention to ventilation of truck cabs. 
He pointed out that the volume of air 
TURN TU PAGE 20, PLEASE 
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DIESELS EAT Up DISTANCE 


ON COAST AND CRACK COSTS 


By JOSEPH GESCHELIN 


C) UT in sunkist California truck- 


ing is a serious business. In the 
glamor of the wide open spaces, dis- 
tance becomes a relative thing, meas- 
ured in hundreds of miles while 
grades less than a mile high are just 
anthills. 

Where close to 900 cities are with- 
out rail connections, fast, dependable, 
low-cost truck transportation becomes 
a vital necessity. That’s why on a re- 
cent trip to the Pacific Coast the 
writer jumped eagerly at an invita- 
tion to study the operation of Purity 
Stores, Ltd., of San Francisco, with a 
large number of stores dotting the 
State of California in a radius of al- 
most 400 miles. 

Of course the real interest lay in 
the fact that this organization has 
placed on the road the nucleus of a 
large Cummins Diesel operation 
which at the moment is the most sig- 
nificant on the American continent. 

The daily records of this fleet prov- 
ing that its Diesel-powered trucks 
hauling trailers, a total of 34 tons 
gross, are making more than 6 miles 
to the gallon of fuel oil costing only 
3 cents per gallon on contract. Some 
of the routes entail a round trip of 
700 miles, one route includes an up- 
grade 60 miles long. 

J. E. Raymond, operating manager 
of this company, not only made avail- 
able for inspection the home office rec- 
ords but encouraged a cross-examina- 
tion of his drivers and mechanics. Die- 
sel engines have wrought magic here. 
Where their introduction was viewed 
with scepticism, the drivers now look 
to driving a Diesel truck as a promo- 
tion. These men said that the new 
powerplant makes the route quicker, 
with less gear changing, less effort 
on the part of the driver, and with 
more assurance. Once shifted to a 
Diesel job, the driver if put back on 
the original gasoline equipment would 
consider himself disciplined. 

At the present writing, Purity 
Stores has four trucks equipped with 
Cummins Diesels, in place of standard 
gasoline engines. One Diesel is the 
four-cylinder model; the other three 
have the model H, six-cylinder engine 
delivering 125 hp. at 1800 r.p.m. For 
comparison, it is said the gasoline en- 
gines develop about 97 hp. and weigh 
only 100 Ib. less than the Cummins. 
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Although the Diesel engines have 
been in service but a short time they 
have built up an enviable perform- 
ance record. Consider the figures 
given in the table. Cumulative totals 
are shown for each of the four Diesel 
trucks and for three of the regular 
gasoline jobs which cover the same 





A SUMMARY OF THE FACTS 


The Fleet Operator: Purity Stores, Ltd., of 
San Francisco. 

Operates four Cummins Diesel-powered 
trucks hauling trailers. Gross load 34 tons 
per unit. Fuel consumption from 6.5 to .7.2 
miles per gallon. This is practically double 
the fuel consumed by gasoline-engined units 
hauling same loads same routes. 

On mountain routes Diesel trucks cut run- 
ning time sufficiently to permit addition of 
one extra trip per month. 


Fuel saving per Diesel truck per year ex- 
pected to exceed $1800. 


routes with the same type of vehicle 
load and gross weight. 

The four-cylinder job with full 
trailer weighs on the average about 
50,000 lb. gross, generally the maxi- 
mum that the law allows. Over a 
period of about 17,000 miles it has 
averaged 10 miles to the gallon of 
fuel oil, and an average of 250 ton- 
miles per gallon. 

The three 6-cylinder Diesel vehicles 
over a total of 70,000 miles of opera- 
tion averaged better than six miles 
per gallon of fuel oil for a ton-mile 
figure of 221-246 per gallon. 

This compares with the perform- 
ance of the three gasoline vehicles 
going over the same routes and doing 
the same work. Records for 80,000 
miles show an average of a little bet- 
ter than 3.5 miles per gallon of gaso- 
line or 121-130 ton miles per gallon. 

Without bringing in the element of 
fuel cost it is seen that the economy of 
the Diesel on this operation on a 
mileage basis is in the ratio 6.8:3.5 
or practically twice as many miles to 
the gallon of fuel. Thus with the 
same size fuel tanks the Diesel job 
will go practically twice as far. Or 
on a shorter trip, you can take on 
less fuel and exchange fuel weight 
for precious payload without incur- 
ring the displeasure of the state au- 
thorities armed with weighing scales. 

If you consider fuel cost per mile, 
the economy becomes still more start- 
ling. This company buys gasoline on 
contract for 14 cents per gallon, tax 
included. Fuel oil without tax is 3 
cents per gallon on contract. Inter- 
estingly enough, they pay a fuel tax 
of 3 cents per gallon on fuel oil just 
as a matter of principle so that their 
accounting takes in everything. 

On this basis, the gasoline truck 
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Diesel-powered train leaving on 300-mile trip with 34 tons gross load. 


costs about 4 cents a mile for fuel, 
while the Diesel takes 0.88 of a cent. 
Since one of these trucks makes about 
5000 miles per month, the cost of gas- 
oline is $200 per truck per month; the 
cost of fuel oil, however, is only $44 
per truck per month. In one year, on 
this basis one Diesel may save (200- 
44) x 12 or $1,872 on fuel alone. 

No stunt is involved. Purity Stores 
primarily is interested in fast, sure 
transportation. Trucks travel as fast 
as the law allows, usually 30-35 m.p.h., 
and not at any low speed that might 
result in better fuel and oil consump- 
tion. 

As a matter of interest, it might be 
mentioned that the fuel oil used on 
this operation is 27 plus, API gravity 
and is a readily available commercial 
product on the Coast. 

What about maintenance? This in- 
quiry was made because Diesel main- 
tenance is a moot question in the 
minds of many people everywhere. 
Maintenance is no problem, at least 
within this fleet’s experience. There 
are no carbon and valve jobs to think 
about. But what of the injection sys- 
tem? All it seems to require is a 
regular inspection about once a month 
or every 3000 miles when individual 
injectors are removed, inspected and 
adjusted. This job takes 2 hours. 

Truck No. 121- which has gone 
about 40,000 miles is scheduled for 
an overhauling and when the engine 
is taken down they probably will re- 
place pistons as a matter of course. 
On gasoline engines their practice is to 
replace pistons at 40,000-50,000 miles; 
valve and carbon jobs at 30,000 miles. 

Maintenance is handled by their 
own mechanics who have found no 
particular difficulty in mastering the 
principle of operation of the new 
power plant. In fact the foreman of 
the department declared that it pre- 
sented no problems differing from 
those within the experience of a good 
automobile mechanic. 

Another thing that appeals to both 


drivers and mechanics is the cleanness 
of the Cummins Diesel engine. The 
joints are so well made up that there 
seems to be no oil leakage anywhere. 
Just a little background will show the 
importance of this. 

Purity Stores makes the driver an 
important person. Each truck is as- 
signed to one man. It has a big name- 
plate on each side of the cab with the 
name of the operator on it. To foster 
the personal appeal, cabs and hoods 
are made of aluminum, unpainted, 
which are kept clean and polished by 
the individual driver. It all tends 
to give the man a sense of personal 
interest. 

It’s easy to see how a clean engine 
appeals under the circumstances. It 
may be a small thing, aside from the 
saving in oil that it implies, but to 
the driver it means another detail 
that’s taken care of without labor in 
preserving the spick and span ap- 
pearance of a place in which he 
spends a lot of time. 

The thermal efficiency of a Diesel 
engine shows up in a very practical 
fashion under operating conditions. 
When traveling the northern route, 
as to Yreka on the Oregon border, 
and elsewhere in the mountains, there 
comes the problem of keeping the en- 
gine warm rather than the usual need 
for adequate cooling. In all probabil- 
ity, if the engine were provided with 
a thermostatically controlled fan, the 
latter would be inactive most of the 
time. The radiator is fitted with a 
substantial window shade arrange- 
ment manually operated from the 
drivers’ cab. This is closed off at will 
and, in conjunction with the thermo- 
stat, keeps the engine at a comfort- 
able temperature. 

With the greater lugging ability of 
the Diesel as pointed out in other dis- 
cussions of the subject, the Diesel- 
equipped trucks not only require less 
gear shifting but run consistently at 
least one step higher on the transmis- 
sion. This has a great appeal to the 


Comparative Fuel Consumption Figures of Diesel and 
Gasoline Trucks 


Aver. 
Truck Gross 
No. Description Load (Ib.} 
108 4 cyl. Diesel 50,000 
109 6 cyl. Diesel 68,000 
123 6 cyl. Diesel 68,000 
121 6 cyl. Diesel 68.000 
110 6 cyl. gasoline 68,000 
Ht 6 cyl. gasoline 68,000 
112 6 cyl. gasoline 68,000 
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Total Fuel Aver. Aver. Ton 
Miles Used M.P.G. Miles Per 
Run (Gal.) Fuel Gal, Fuel 
16,838 1,685 10.0 250 
24,174 3,704 6.5 221 
7,053 973 2 246 
38,806 5,849 6.6 224 
26,598 7,465 3.56 121 
28,738 7,528 3.8 130 
29,235 8,223 3.55 121 


drivers on these routes since it per- 
mits them to concentrate their atten- 
tion on the road, thereby eliminating 
another source of fatigue. 

Favorable driver reaction as well 
as the remarkable economy achieved 
on the four trucks already in opera- 
tion has made Purity Stores decidedly 
Diesel-minded. 

It is estimated that on the moun- 
tainous routes, the Diesel-equipped 
trucks gain sufficient time due to bet- 
ter performance in high gear, to add 
an extra trip per month on the 
average. 


Fleet Men Make Progress 
In Their War on “Gassing” 


CONTINUED FROM PAGE 18 


in a cab is relatively small and that 
it is so near the engine that condi- 
tions are almost unbearable in the 
summer time. He advocated introduc- 
ing fresh air into the dead-air space 
at the front and bottom of the cab 
by means of ventilators at the top of 
the cowl, rather than by admitting air 
over the top of the windshield. 

J. M. Orr, Equitable Auto Co., was 
another advocate of cab and body 
ventilation. He suggested air open- 
ings at the front with means of in- 
creasing or decreasing the amount of 
air admitted but not to stop it alto- 
gether. He reported trouble with 
fumes being drawn into bodies having 
open rear ends and tarpaulin covers. 
This was overcome by carrying the 
tail pipe to a point just forward of 
a rear wheel, the violent agitation 
around the wheel scattering the ex- 
haust gases. 

The discharge from the end of the 
exhaust pipe when a driver takes his 
foot off the accelerator to drift to a 
stop or coast, in gear, down a hill 
frequently offends riders in trailing 
automobiles. M. G. McGorum, Mon- 
treal Tramways Co., described the dis- 
charge as a “cloud of acrid, sickening 
white smoke which rolls out of the 
exhaust during deceleration.” 

The cause of this offensive charge is 
the distorted combustion which takes 
place when the throttle is closed and 
vehicle momentum is dragging the 
engine around at more than idling 
speed. What takes place in the cyl- 
inders under these conditions is some- 
thing which neither Beau de Rochas 
nor Dr. Otto intended when they were 
developing and applying the four- 
stroke cycle. What happens is some- 
thing which no one would bring about 
intentionally and something which 
fleet men would do a lot to prevent. 

During part of the cycle gas (used 
here in the broad sense) moves out of 
the combustion chamber into the in- 
take manifold and later in the cycle 
gas moves into the cylinder from the 
exhaust manifold. Meanwhile there 
is high vacuum in the cylinder which 
tends to draw an excess of lubricating 
oil into the combustion space. Is it 
any wonder that tinkering with the 
idling air valve adjustment does not 
TURN TO PAGE 32, PLEASE 
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Walter Fishleigh, consulting 
engineer, Detroit: “What en- 
gineer dares say that gasoline 
is the proper fuel or even that 
the Otto cycle is the proper 
operating cycle?" 





Athel F. Denham, field editor, 
Commercial Car Journal: "Bet- 
ter riding qualities, including 
roadability, cannot be obtained 
merely by substituting new 
super-balloons for present 
equipment.” 





T. R. Dahl, vice-president, The 
White Co.: "In our legislative 
battle we can't stop at the 
establishment of economic 
premises. We must go be- 
yond and get the public in- 
terest.” 





Max Hofmann, Diesel engineer, 
Waukesha Motor Co.: "The 
time has come when Diesel de- 
signers and fuel producers must 
cooperate to produce a stand- 
ard rating for oil engine fuels.” 


ENGINEERS | URN [| HOUGHTS TO 
RADICAL AUTOMOTIVE IDEAS 


\W HETHER the story of the an- 


nual meeting of the Society of Auto- 
motive Engineers, held in Detroit last 
month, should be told in a separate 
article or included in the Ear-to-the- 
Ground Department column is a 
question. If one-half of the ideas ex- 
pressed at the meeting are carried out 
in the near future, the latter classi- 
fication wins. 

Engineers talked of two-cycle en- 
gines, streamlined cars giving 50 miles 
to the gallon of gasoline, spring sus- 
pensions which will not throw a pas- 
senger off the seat under any condi- 
tions, flexible non-shatterable “glass” 
for windshields and windows, auto- 
matic clutches and self-shifting trans- 
missions. Surprising, indeed, was the 
fact that in most cases they predicted 
these developments for the immediate 
future if buyers wanted them. 

In general the progressives were in 
the majority and they challenged 
present-day design in general and in 
particular. Another challenge to engi- 
neering design, that of legislation, 
engaged the attention of the transpor- 
tation and maintenance session, but 
that is a different story. 

In contrast with the general air 
of big-changes-just-around-the-corner 
which prevailed during the meeting 
Athel F. Denham, field editor for 
COMMERCIAL CAR JOURNAL and other 
Chilton publications, revealed that 
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THEY TALK CASUALLY OF— 


{| Streamlined vehicles giving 50 miles 
to the gallon of gasoline. 


]] Two-cycle gasoline engines. 


] Automatic clutches and self-shifting 
transmissions. 


J] Flexible non-shatterable "glass" for 
windshields and windows. 


{J Spring suspension that gives the rid- 
ing comfort of your favorite easy 
chair. 


passenger car engineers are not yet 
ready to accept the extreme low-pres- 
sure tire (an 8.25 section is the 
largest being considered) and that for 
the immediate future “ballooning” will 
be restricted to a single oversize for 
vehicles weighing more than 4000 Ib. 
Which, obviously, leaves trucks out of 
it, for the present. Mr. Denham re- 
ported that the consensus of opinion 


of automobile manufacturers and tire . 


makers, whom he contacted, favored a 
limit of a triple oversize for vehicles 
weighing up to 3000 lb., a double or 


triple oversize for vehicles between 
3000 and 3500 lb.; a double oversize 
for 3500 lb. to 4000 lb., and a single 
oversize or a six-ply modification, with 
no smaller wheels, for vehicles weigh- 
ing more than 4000 lb. 

Camber, caster, toe-in, steering and 
brakes must all be considered in chang- 
ing from balloons to doughnut tires. 
“Recent experience has definitely in- 
dicated that better overall riding 
qualities, by which term I include 
roadability, cannot be obtained by 
merely substituting the new tires for 
present equipment. A gain in one 
direction is likely to be offset by losses 
in others,” according to Mr. Denham. 

Truck men are interested in any 
development which makes gear shift- 
ing easier, because they have more 
gear shifting to do and also because 
improper shifting costs them money. 
If a driver hangs on in high on a 
grade too long he loses time and 
strains the engine, and if he climbs 
in first gear instead of second he 
wastes fuel and time and increases 
wear. On the other hand, one engi- 
neer condemned passenger car drivers 
who were “too shiftless to shift” four- 
speed transmissions. 

The outlook for automatic trans- 
missions is hopeful, according to 
Walter C. Keys, consulting engineer. 
He said, “There is much activity at 
TuRN TO PAGE 43, PLEASE 
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SAVING 
LDON'T 





feeags business man is searching 
for ways to cut his costs, and since 
delivery takes 15 cents to 30 cents 
out of every dollar of revenue, it is 
perfectly natural to ask “What should 
it cost me—per mile—to run my 
trucks? I want an average cost to 
check up my operation.” Low “per- 
mile” costs, for repairs and deprecia- 
tion, etc., can be had, if the trucks are 
correct in size for the load they are 
to carry, and the operating condi- 
tions; and if the trucks are repaired 
by skilled men who have proper facili- 
ties for doing the repair work. 

But the matter of far greater im- 
portance is to determine whether you 
have the right number, of the right 
size and type, of trucks. The old 
adage, “time is money,” is especially 
true in truck delivery, and much 
greater yearly savings in delivery 
cost will usually follow the finding of 
ways to cut down the number of trucks 
really needed. Fewer trucks mean 
lower cost for that big item—driver’s 
wages—as well as less total money 
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Pass UP THE 


for depreciation, taxes, insurance, li- 
cense fees, etc. 

The delivery ability of a fleet of 
trucks involves at least four phases; 
(a) Time used—or lost—at the load- 
ing point; (b) Speed capabilities of 
the trucks themselves, i.e., time re- 
quired to travel to the various delivery 
points; (c) Time spent (or wasted) 
at the delivery points; (d) The way 
they are routed to take advantage of 
short cuts, avoid hills, poor roads, 
combine deliveries, reduce returned 
merchandise, increase deliveries per 
driver, etc. 

Have you the right number of 
trucks for the amount of, say, parcels 
you deliver per week? Do you keep 
two spares to run 13 regularly? By 
rerouting and speedier loading could 
you do the same work with one spare 
and 10 regulars? Each one of the 
10 trucks might have to run more 
miles, but total fleet miles would be 
less, and there would be less over-all 
cost. “Correct,” you say, “that is ex- 
actly what we are trying to find out.” 


PENNIES IS O.K. But 
LDOLLARS 


A WORD TO OPERATORS WHO 
SEEK WAYS OF CUTTING COSTS 


The matter of greatest importance is to 
determine whether you have the right num- 
ber of the right size and type of trucks. 
Much greater yearly savings in delivery cost 
will usually follow the finding of ways to cut 
down the number of trucks really needed. 

Fewer trucks mean lower cost for that big 
item—driver's wages—as well as less total 
money for depreciation, taxes, insurance, 
license fees, etc. 


By R. W. KNOWLES 


Transportation Engineer, The White Co. 


Sets of rules and books of charts. 
tables, etc., might be some help. But 
just as you call on a dentist, doctor, 
lawyer or architect—i.e. a specialist— 
the best results will come from ob- 
taining the services of an automotive 
transportation engineer. Backed by 
varied experience in other sections 
of the country and in other lines, he 
would go over the routes, investigate 
loading and delivery conditions, ob- 
serve present speeds and possibilities, 
learn how repairs are handled, etc. 

Average costs—as such—are almost 
certain to prove misleading, because 
every delivery or transportation prob- 
lem is made up of many parts, i.e., 
comprises a number of variables, and 
probably no two problems have ex- 
actly the same make-up. Hence, each 
component part must only be com- 
pared, with a similar part in another 
operation, if such a one can be found. 

What product is being hauled? 
Does it require a high first cost body 
or other equipment? is the operation 
wholly or partly on paved city streets, 
or on unimproved roads, with plenty 
of traffic congestion or without? Are 
trucks really maintained to a high 
“standard of excellence,” or just 
“fixed” enough to run? Is the daily 
mileage per truck (including spare 
and “in shop” trucks), high or low? 
Are there many “stops per day” with 
engine left running, or few stops with 
engine shut down? Are trucks under- 
tired, or overloaded, or run faster 
than they should be? Does the “re- 
pair shop” fix passenger cars—but 
charge the men’s time to trucks? Have 
you kept your trucks too long—in re- 
lation to their first cost, and original 
quality? Do you spend money on re- 


TURN TO PAGE 24, PLEASE 
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A BOON TO TRANSPORTATION 
ENGINEERS AND EXECUTIVES 


The new “K" factor is a figure based 
upon the revolutions per minute of a given 
tire running under load at one mile per 
hour. It is based upon rolling radius and 
eliminates the radius ("r) and the factor 
"168" from the speed and ratio formulas. 

Although based upon a uniform rolling 
radius for each size of tire under load its 
use is acceptable to factory engineers. 

Table of "K" factors is on the next page. 


By JAMES W. COTTRELL 


Technical Editor, Commercial Car Journal 


i= formula for calculating speed 
of a truck in miles per hour which 
was given in the article in the Janu- 
ary issue is: 
RPM x 60 x 27r 
MPH = 





5280 x 12 x R 
and by multiplying and dividing as 
indicated this becomes 
RPM xr 
MPH = 
168 x R 


In this formula, R is the rear axle 
reduction, or the total reduction if in 
gear, and r is the rolling radius of the 
driving tire. 

This second formula can be still 
further simplified by using a “K” 
factor which is a figure based upon 
the revolutions per minute of a given 
tire running under load at one mile 
per hour. It is based upon rolling 
radius and it eliminates the radius 
“r” and the factor 168 from the for- 
mula. Speed of the vehicle then 


. becomes: 


RPM 
MPH = 





KzrFk 


The K factors given in the accom- 
panying table and the formula were 
furnished through the courtesy of M. 
C. Horine, of the Mack company, a 
member of the S.A.E. truck rating 
committee and S.A.E. vice-president 
representing motor truck and motor 
coach engineering. 

Because the K factor is based upon 
rolling radius of the tire under load 
its use may perhaps be criticized for 
the reason that the rolling radius 
of different makes of tires differ. A 
thicker tread on the same size tire 
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carcass gives a longer rolling radius 
than a thinner tread. 

However the variations between di- 
mensions of tires are not large enough 
to make useless calculations based 
upon the assumption that the rolling 
radius of various makes of tires of 
the same size are identical. A prom- 
inent factory engineer pointed out 
that speed need not be calculated to a 
fraction of a mile per hour. He said 
“Giving a speed as, say, 39 or 40 
miles per hour is near enough; there- 
fore we can disregard the slight vari- 
ation in tire size. There is a differ- 
ence between a worn and a new tire 
and there is some slip on any tire.” 
In addition he observed that speed of 
engines under governor control may 
change of the order of 100 to 200 
r.p.m. 

There is still another reason why 
average figures for rolling radius may 
be use in the formulas for engine 
speed, vehicle speed and gear ratios. 
No tire, either solid or pneumatic, 
maintains perfect contact with the 









FACTOR EASES FIGURING 
OF SPEEDS AND GEAR RATIOS 





road at all times. There is a certain 
amount of slippage of the driving 
tires and when the tire is momentarily 
in the air after striking an obstruc- 
tion the tire frequently spins a little, 
especially if the tire on the other 
wheel is in full contact with the 
ground. 

The Tire and Rim Association. al- 
lows 2 per cent for the difference be- 
tween theoretical and actual number 
of revolutions per mile for a tire. The 
association formula is: 


Rev. per mi. of tire = 
5280 x 12 





x .98 
2 x 3.1416 x rolling radius 


Taking all of these uncontrollable 
variables into consideration there 
seems to be justification for the use 
of a uniform rolling radius for a given 
tire size, and therefore, for the use of 
a K factor. Its use certainly makes it 
easy to figure engine speed, vehicle 
speed or gear ratios. 

For example, what is the speed in 
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miles per hour of a truck carrying 
6.00/20 rear tires, with 6.5 rear axle 
ratio when engine is running at gov- 
erned speed of 2500 r.p.m.? 

Looking in the table we find that 
the K factor for a 6.00/20 tire is 
10.88. Speed therefore is equal to 
2500 divided by 10.88 multiplied by 
6.5. The answer is 35.3 m.p.h. 

The K factor can also be used in 
the formula for gear ratio. As given 
last month the formula is 

RPM xr 
= 





M P H x 168 
and introducing the K factor instead 
of the rolling radius and the figure 
168 we have 
RPM 





MPHxK 


Substituting the figures from the 
assumed case we have: gear ratio 
equals 2500 divided by 35.3 times 10.88 
which equals 6.5. 

If trucks ran around on steel-tired 
wheels or on solid metal wheels like 
locomotives and farm tractors the 
term “rolling radius” would be of no 
more use in the truck field than 
“please” to a mule driver. But trucks 
are not running around on rigid 
wheels but on pneumatic tires. 

The more cushioning effect there is 
to a tire the more it deflects under 
load. What happens when a load is 
put on a balloon tire is that the tire 
deflects or bends and both the length 
and width of the part of the tire 
in contact with the ground increase 
until it is enough to support the load. 
The side walls of the tire have a cer- 
tain amount of load-carrying ability 
‘but in general the ground contact area 
is in proportion to the load and infla- 
tion pressure. 

This deflection of the tire changes 
the effective radius of the tire. If 
we have a rigid tire 32 in. in diameter 
the distance from the center of the 
axle to the point of contact with the 
ground would be exactly 16 in. And 
in figuring torque and pulling power 
we assume that the power is applied 
at a point 16 in. from the center of 
the axle. But when the tire deflects 
the lower radius changes by the 
amount of the deflection. The lower 
radius, that is, the distance from the 
center of the axle to the ground di- 
rectly beneath, is called the rolling 
radius and it is used in calculating 
pulling ability as well as engine and 
vehicle speed. 

If we have a tire measuring 32 in. 
in diameter jacked off the ground the 
radius is 16 in. Lowering it to the 
ground may deflect it, with a given 
load, 1 in. and in this case the rolling 
radius is not 16 in. but 15 in. and it 
is considered the same as a 30-in. 
tire. In all of these cases we are 
considering the tire diameter only. 

One-half the outer diameter given 
in the last column of the accompany- 
ing table of K factors is, of course, 
the actual radius of the tire. The 
loaded, or rolling, radius under the 
specified load is given in the center 
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TABLE OF “K’ FACTORS 





LOADED 





TIRE OUTER 
size LOAD paptus DIA. 
BALLOON 
5.50-20 1225 15.19 11.06 32.1 
6.00-20 1400 15.42 10.68 32.6 
6.50-20 1650 15.98 10.50 33.8 
7.00-20 1900 16.49 10.18 35.0 
7.50-20 2100 16.90 9.94 35.8 
22 2250 
24 2400 18.84% 8.91 39.9 
€.25-20 2550 17.70 9.48 37-3 
22 2800 18.72 8.97 ee 
24 2950 15.648 86.55 4.4 
9.00-20 3250 18.20 9.23 38-2 
22 oe 19.16 &.77 40.9 
24 3650 20.12 6.25 42.9 
9.75-20 3900 18.87 8.90 40.2 
91s £300 19.8 5.86 42,1 
24 4400 20.82 6.07 44.2 
10.50-20 4700 19.55 8.59 41.4 
22 5000 20.50 8.20 43.5 
24 5200 21. 7.33 45.6 
11.25-20 5450 20.2 2.29 43.1 
22 5800 21.0 7-97 45.1 
24 6050 22.13 7.59 47.1 
12.00-20 6250 21.22 7.91 44.9 
22 6700 
24 6950 22.95 7.32 48.8 
12.7§-20 7200 21.6 : 46.2 
2 0 3 7.75 
24 6000 23.57 7.13 50.2 
13.50-20 200 22.11 j 47.2 
22 8800 yinsiliond 
24 9100 24.17 6.95 51.2 
- HIGH PRESSURE 
30x 5-6 1575 15.25 11.00 32.2 
30x 5-8 1790 13.78 10.68 336 
34x 5 1950 17.70 9.48 36.6 
32x 6-€ 1950 16.02 10.48 33.4 
32x 6-10 2200 16.72 10.02 34.5 
36x 6 2500 18.70 &.97 36.6 
34x 7 2600 17.76 re 6.6 
38x 7 3200 19.67 6.5 0.6 
6x & 600 18.70 §&. 8.6 
Ox & 000 20.1 3:26 2.7 
8x 9 4500 19.86 8.45 41.2 
2x 9 5000 21.86 7.68 45.2 
40x10 0O 21.1 -94 43.9 
44x16 2800 316 135 436 
SOLID 
32x 4 1800 15.3 11.0 32.4 
34x 4 1900 16.2 10.3 34.4 
36x 4 1900 17.3 9.7 36.4 
32x 5 2700 15.6 10.7 a 
3hx 5 2850 12.6 10.1 33-5 
_ 5 2650 17.6 9.5 7.2 
x5 3000 19.6 1.2 
34x 6 3800 16.7 10.1 4 
6x 6 800 1774 9.5 33°4 
x6 00 19.7 8.5 1.4 
34x 7 4750 16.€ 10.0 35.7 
7 4750 «17.8 9.5 3:4 
x7 5000 19.8 &.5 1.7 
34x 8 700 16.9 10.0 ‘ 
6x8 8700 17.9 ‘gh 3703 
Ox & 6000 19.9 &.4 1.9 
sano 7600 17.9 9.4 7.9 
x10 #000 19.9 8.4 1.9 
9500 17.9 9.4 7-9 
xl2. 10000 19.9 6.4 1.9 
6x14 11400 17.9 9.4 7-9 
Ox14 12000 19.9 68.4 1.9 
40x16 «614000 «20.6 438.2 843.4 


column. Because of greater deflection 
under load the loaded radius of bal- 
loon tires is proportionately less than 
high pressure tires and all are less 
than the true radius. 





Saving Pennies is O.K. But 
Don’t Pass Up the Dollars 


CONTINUED FROM PAGE 22 


pairs to old trucks, that will have little 
earning value when repaired? Are 
drivers delayed in loading, with the 
result that they “speed” to get home? 
Do you segregate “accident” repair 
costs from the balance? 

Unless all of these items, and sev- 
eral more, are the same in your de- 
livery as in some other, you should 
not use average costs, nor compare 
your costs, per mile, or package, or 
per ton, with any other firms. 

A large eastern store has 31 one- 
ton trucks. At the time the following 
figures were obtained, 11 were one 
year old, 10 yere two years old, four 
were three years old and five were 
four years old. The fleet operated 
401,365 miles in one year for $39,- 
518.21, an average of 98.6 cents per 
truck-mile for gasoline, oil, tires and 
repairs. The one-year-old trucks 
showed 8.33 cents per truck mile, the 
two-year-olds 2 cents per mile more, 
the three-year-olds 1 cent still higher, 
the four-year-olds averaged between 
the one and two-year-old trucks. 

A Chicago fleet had 36 one-ton 
trucks averaging 13,140 miles each. 
Gasoline, lubrication, “general ex- 
pense,” tires, repair parts and labor 
totaled $37,311.07, an average of 7.88 
cents per truck mile. A middle-west 
store operated 30 trucks, five to eight 
years old,wh ich averaged 12,906 miles 
for the year, cost 8.12 cents per mile 
for gasoline, oil, tires and repairs, of 
which 1.25 cents was for tires. Dur- 
ing the same year a far-west baking 
company operated six of the same 
model trucks 10,782 miles per truck 
per year, with the above items cost- 
ing 6.85 cents. 

It might seem that any of these 
costs could be used to check another 
fleet, but the difference between the 
last two—at 1.27 cents per mile— 
multiplied by the 401,365 miles of the 
first fleet is $5,173 a year. This $5.173 
is due to, and properly accounted for 
by, different operating conditions, 
wages, prices, etc. 

The driver is probably the biggest 
single factor in delivery costs. A real 
good man may show variable costs 
(gasoline, oil, tires and repairs) 10 
per cent or 15 per cent below his fleet 
average, while a poor driver may cost 
15 per cent over the average, i.e., 30 
per cent more than a good one, with 
the same identical truck. A driver 
may drive full speed close to where 
he knows he must stop for a delivery, 
a traffic light, etc., jam on his brakes, 
slip the tires, etc. He thinks he is 
gaining time, but actually he is cost- 
ing his company more than any 
TURN TO PAGE 36, PLEASE 
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THE JomntT RAILROAD AND 
Hicguway Users Report 


@ HAVING READ THE REPORT OF THE 
Joint Committee of Railroads and High- 
way Users at least three times we can 
safely say—without being accused of snap 
judgment—that these railroad men cer- 
tainly have a way with them. They en- 
tered into conference with representa- 
tives of highway users for the purpose of 
compromising opposing views on the reg- 
ulation and taxation of higliway transpor- 
tation. They came out of the conference, 
to judge by the report, with their record 
for not-giving-in-an-inch unblemished. It 
is no wonder that they are anxious to 
continue the conferences in order to 
“compromise” the remaining differences. 

However, since the “remaining differ- 
ences” include the vitally important mat- 
ters of rate regulation and the lengths 
and weights of vehicles, it is to be hoped 
that the railroads will unbend and make 
some concessions. They must, if an agree- 
ment is to be reached, because it is.to be 
expected that the highway representatives 
will not budge from their positions on 
both matters. 

In the case of lengths and weights the 
highway users’ position is supported by 
the expert views of the American Asso- 
ciation of State Highway Officials and the 
Bureau of Public Roads. In the case of 
rate regulation their view that sufficient 
data have not been collected to indicate 
the desirability of such regulation in pub- 
lic interest, is supported by public opin- 
ion—the absence of which is indicative 
that the public is satisfied its interests 
are being served as matters now stand. 
This support will not be denied if public 
opinion is forced into expressing itself 
because it must be evident that the only 
interests which will be served by rate reg- 
ulation are those of the railroads and of 
the certificated highway carriers who 
have grown large enough to feel that they 
ought to be protected from their com- 
petitors. 


MayseE Tuis Is STRATEGY 


@It WILL BE PUZZLING TO EVERYONE 
who reads the joint report why the rail- 
roads refused to make a concession in 
the matter of lengths and weights. After 
agreeing to a 96-in. width and 12 ft. 6 in. 
height, they drew themselves up to the 
unbending position by declaring they 
were “unable to make any definite rec- 


ommendations for uniform application” 


on weights and lengths because they be- 
lieved these were “matters that should 
be left to the proper State regulatory au- 
thority, as they may find to be in the pub- 
lic interest.” They could not even bring 
themselves to see eye to eye with such 
expert authorities as the U. S. Bureau of 
Public Roads and the American Associa- 
tion of State Highway Officials of whose 
entire code the Highway Users urged ac- 
ceptance. (See page 64, December Com- 
MERCIAL Car JOURNAL.) 

The report of the joint committee 
opens with a declaration of policy: “The 
public is entitled to the benefit of the 
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QUOTE: 


“Everybody, as a matter of 
selfish individual interest, is 
for a fair deal for the rail- 
roads, If they are patient, 
they will get it. But, as the 
ancient legal aphorism has it, 
the plaintiff must come into 
a court of equity with clean 
hands. The railroads have 
not yet done this.”—St. Louis 
Post Dispatch. 


AMEN! 


Sn 


most economical and efficient means of 
transportation by any instrumentalities 
of transportation which may be suited to 
such purpose, and no legislation should 
be enacted which has for its purpose the 
stifling of any legitimate form of trans- 
portation. The supreme test must al- 
ways be the interest of the public. The 
public’s right to the selection of the 
agency of transportation which it wants 
and which it finds most useful must be 
respected.” 

To what extent this “public right” is 
“respected” you may judge for yourself 
after reading the following resumé of the 
points on which the rail and highway 
groups agreed: 


THE RECOMMENDATIONS 


@ COMMON CARRIERS OF PERSONS AND 
property in interstate commerce on high- 
ways should be under the jurisdiction of 
the Interstate Commerce Commission or 
other properly constituted Federal tri- 
bunal and should be required to obtain 
certificates of public convenience and 
necessity. 

Consideration should be given, before 
such certificates are issued, to the effect 
the proposed service would have on ex- 
isting transportation services, and the 
financial responsibility of the applicant 
should be considered. 

Common carriers in intrastate com- 
merce should be required to obtain cer- 
tificates of necessity and convenience 
after the same considerations. 

Contract carriers in both interstate and 
intrastate commerce should be required 
to obtain permits from the proper au- 


thorities, and “make adequate provision 
as to financial responsibility.” 

(The conferees failed to get together 
on their interpretation of the term “per- 
mit.” The railroad representatives main- 
tained that a permit to operate was 
granted as a privilege. They quoted the 
Supreme Court as stating in the recent 
Binford case, “it is well established law 
that the highways of the state are public 
property; that their primary and prefer- 
red use is for private purposes; and that 
their use for purposes of gain is special 
and extraordinary, which, generally at 
least, the legislature may prohibit or con- 
dition as it sees fit.” * * * The highway 
users accepted the definition of permit 
set down by the Interstate Commerce 
Commission that when a motor carrier 
has complied with provisions for the 
protection of the public, as recommended 
by the commission, he is then entitled 
to a permit.) 

Private carriers of property who en- 
gage in transportation on highways of 
commodities not of their own produc- 
tion, for hire, should be required to se- 
cure a license from the proper authori- 
ties. 

Requirements as to qualifications and 
hours of service for drivers as prescribed 
by the regulatory authority should be 
observed by all carriers. 

All carriers should be required to ob- 
serve regulations as to safety devices and 
measures, size, weight, speed and opera- 
tion of motor vehicles. 

In determining on the issuance of cer- 
tificates to interstate and intrastate com- 
mon carrier applicants, the regulatory 
authority should give proper considera- 
tion to the financial responsibility of the 
applicant, including adequate provision 
for surety or insurance, bond, or agree- 
ment, for protection of other users of 
highways, passengers, shippers and the 
general public. 


In Fact, THEY SHouLD Pay 


@ MorTor VEHICLES SHOULD PAY THE EN- 
tire cost of the State highway system. 
They should also pay a part of the cost 
of county or township highways and part 
of the cost of “arterial routes through 
cities.” 

The apportionment of special taxes 
among motor vehicles of various types 
should be based upon use of facilities 
required. 

All motor vehicles should pay a gaso- 
line tax; passenger automobiles should 
pay a registration fee graduated accord- 
ing to weight or horsepower; buses and 
other vehicles carrying passengers for 
hire, a registration fee based on mileage 
operated and graduated so that it will 
increase more than directly with weight. 

Special taxes levied upon motor ve- 
hicles using highways should be devoted 
entirely to highway purposes. 

States should enter into reciprocal 
agreements for issuance of special li- 
censes for commercial vehicles to cover 
States other than the home State at 
equitable rates to be determined by the 
conditions which prevail.—G.T.H. 
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Coat TRUCKING 


~ GRIER 





Wracrier or not truckers can 


make a profit from their mine-to-con- 
sumer coal operations depends on dis- 
tance traveled, the possibility of a 
two-way payload, the highway condi- 
tions and grades, the type of equip- 
ment, wages and the various iegal 
considerations involved. 

1 believe the maximum radius of 
economic trucking from mine to con- 
sumer is within 50 miles from the mine 
for average equipment and 75 miles 
for better than average equipment. 
The reason for this conclusion is the 
fact that railroad rates per ton of coal 
graduates downward with the dis- 
tance hauled. For example, the rate 
from the mines to Reading, Pa., is 
$1.63 for a 36-mile haul, while to 
Chestnut Hill, Phila., it is only $2.20 
per ton for an 86-mile haul—only 57 
cents more for the additional 50 miles. 
Dealers’ margins remain about the 
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same, $2.50 to $2.85 per net ton. (See 
accompanying chart of circular prices, 
independent mine prices, established 
coal dealer prices and trucker to con- 
sumer prices.) The longer the haul, 
the lower the rate both for truck and 
freight car, but the freight rate de- 
creases more rapidly. 

In the face of these facts thousands 
of mine-to-consumer truckers, operat- 
ing between the anthracite mines in 
Pennsylvania to points in North New 
Jersey, an average one-way haul of 
125 miles, are committing financial 
suicide by delivering coal at rates $1 
to $2 less per ton than regular dealer 
prices. Few of the truckers carry 
payloads both ways, although occa- 
sionally one will pick up a load. The 
public carriers are on the alert for 
any violation of law relating to the 
hauling of general merchandise for 
hire and while they have no objection 


SMOTHERS 


to the trucking of coal (which they 
consider unprofitable), they see to it 
that the coal truckers do not have 
much opportunity to depart from their 
legal status as private carriers. 

There is only one good highway 
between northern New Jersey and the 
Scranton coal fields. This highway, 
while it has no excessively steep 
grades, climbs over several rather 
high elevations, one as high as 2000 
ft. above sea level. It is this highway 
that the majority of the trucks oper- 
ated in mine-to-consumer service in 
this area travel. The investigation 
revealed that the majority are loaded 
to at least twice the capacity for which 
they were designed. There are no 
legal difficulties about this in New 
Jersey so long as the registration is 
for the actual gross weight. It is a 
common thing to see a 1%-ton truck 
carrying 4 tons of coal, or a 2-ton 
chassis carrying 6 tons. Several 
coal truckers who ignored the law in 
the matter of gross load have been 
assessed the minimum fine of $100 and 
costs for “overloading of commercial] 
vehicles beyond gross weight as shown 
in registration certificate.” 

Few coal truckers claim to carry 
insurance of any kind, nor does the 
New Jersey or Pennsylvania law re- 
quire that they do. The New Jersey 
law, however, requires that operators 
of motor vehicles who have been in- 
volved in accidents resulting in more 
than $100 worth of property damage, 
or resulting in personal injury or 
death, must file an insurance certifi- 
cate showing that a policy has been 
issued with the maximum limit of 
$5,000 for personal injury or death, 
for one person, or $10,000 if more 
than one person; and property dam- 
age in the sum of at least $1,000. 

The coal truckers operating in this 
area work about 12 hours per day. 
They figure an average of 3% hours 
to drive to the Scranton district when 
empty and 5% hours to return when 
loaded. Loading at the mine takes 
from half an hour to 3% hours. The 
investigator found trucks waiting 3% 
hours at one mine which was not 
equipped with breaker machinery, 
but sized its coal entirely by screening. 
Then, too, it takes from 20 minutes to 
45 minutes to deliver each load of coal 
into the consumer’s cellar, after which 
many truckers go out and solicit more 
orders. The custom is to leave for 
the mines at night or in the small 
hours of the morning, so that deliv- 
eries can be made at times which are 
convenient for the consumers. 

The investigator followed several 
empty coal trucks and found their 
speeds to be from 35 to 45 m.p.h. on 
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level stretches. Loaded trucks were 
making 30 to 40 m.p.h. on the level 
stretches. How long light trucks with 
100 per cent to 200 per cent overload 
can stand up at this rate is problem- 
atic. Several authorities expressed 
their opinion that 50,000 miles would 
end the useful life of such trucks, 
while others, more optimistic, esti- 
mated as high as 100,000 miles. The 
investigator believes that, with luck, 
a useful life of not more than 87,500 
miles might be hoped for. 

The coal truckers, most of them, 
make one round trip to the coal fields 
each day, including Sundays. Allow- 
ing 15 days off for repairs to the 
truck and rest for the driver, this 
would be 350 round trips of 250 miles, 
each, within a year, or a total of 
87,500 miles per year, at which time 
the truck would probably be junk. 

Several mine-to-consumer truck 
owners, questioned about how they 
figured their costs, answered that they 
figured the cost of gasoline, oil and 
tires at 2% cents to 3 cents per mile, 
which, on a spread of $4.50 per ton 
between cost and selling price of coal, 
left then a nice “profit” from the 
250-mile round trip. 

Their gross return per ton for each 
round trip of 250 miles is $4.50, or 
an average gross income of $.018 per 
ton per mile, of which 125 miles is 
traveled empty and 125 miles traveled 
loaded. Just how these coal truckers 
provide for depreciation, insurance, 
garage expense, office expense, in- 
terest on investment, selling costs, de- 
livery costs, weighing costs, main- 
tenance costs and repairs costs is a 
mystery. 

Nevertheless, some coal truckers 
who had purchased light trucks for 
the sole purpose of hauling coal from 
the mines claimed that they were 
making enough to meet their payments 
on the trucks (on a 12-month lease 
contract basis), as well as a fair wage 
for themselves. One trucker who was 
hauling 4 tons on a 1%-ton truck 
which he was buying on time, could 
not understand what the investigator 
meant by asking what money was be- 
ing set aside for the purchase of a 
new truck while the present truck was 
Wearing out. 

“I’m paying for this truck, ain’t I?” 
he exclaimed. “I’ll have it all paid 
for in less than a year. Why should 
I figure on paying for another truck, 
too?” 

Still other truck owners, owning 
several trucks, are sending drivers to 
the coal fields when the trucks would 
“otherwise be idle. Wages of these 
drivers range from $4.00 to $7.00 per 
12-hour day, with about $5.50 aver- 


The Commercial Car Journal 


Trousanps OF MINE-TO-CONSUMER 
truckers operating between the Pennsylvania 
anthracite mines and northern New Jersey 
towns (an average one-way haul of 125 
miles) are committing financial suicide by 
delivering coal at rates $1 to $2 less per 
ton than regular dealer prices. 


The maximum radius of economic trucking 
from mine to consumer is within 50 miles 
from the mine for average equipment and 
75 miles for better than average equipment. 


For an established coal dealer with a string 
of large-tonnage customers whose require- 
ments are less-than-carload lots, it should 
certainly pay to truck coal direct from the 
mines within the load and distance limits 
indicated. (See details in article.) 


By SPENCER A. JONES 


Special Investigator 


age. One such truck owner told the 
investigator that he would rather 
“break even” hauling coal than have 
his trucks idle. 

Finally one truck owner voiced 
what is probably the real reason for 
the long distance mine-to-consumer 
trucking activity. 

“T had this here truck,” he said, 
“and the outfit I was hauling for 


Truck hauling4tons 
of coal from Scran- 
ton, Pa., to Boon- 
ton, N. J.. 110 miles. 
Coal is delivered 
into consumer’s cel- 
lar. Pea coal bought 
for $4.50 a ton sells 
delivered at $9.00 a 
ton. Driver’s wages 
$5.00 per round trip. 


Speeds 35 to 45 
m.p.h. empty and 
25 to 35 loaded. 


Driver makes one 
round trip each day, 
including Sundays. 
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| FAauters WHO lanore Costs 


didn’t have no more work for me. I 
couldn’t find no work around town. 
I couldn’t sell the truck for more than 
$100. Then I heard there was a lot 
of jack in hauling coal, so that’s what 
I’m doing. Maybe you’re right. May- 
be I am going broke. Maybe I am 
wearing out my truck fast. Maybe I 
can’t buy another truck when this 
one is too shot to run any more. But 
just the same, I’m feeding the wife 
and the kids a lot longer by using 
this truck to haul coal than by trying 
to live on the $100 I might be able 
to sell my truck for.” 

Local dealers in many towns have 
been seriously affected by mine-to- 
consumer competition, drops in vol- 
ume of sales of as much as 45 per 
cent being reported by some retailers. 
Exactly how much of the drop in vol- 
ume is due to truckers, and how much 
to other conditions is difficult to de- 
termine. Certainly the truckers 
seem to have no great difficulty in se- 
curing orders, since their prices are 
from $1.00 to $2.00 per ton below 
established retail prices. 

Retail coal dealers are working 
more and more toward a cash basis 
of operation, charging additional 
prices for charge accounts. The gen- 
eral public, therefore, seems to feel 





Comparative Coal Prices 


Prices at the Mines 


Prices to the Consumers 


Indepen- Trucked Coal 
dent Circular in Dealer 
Mines Prices Prices Prices 
Cash Cash Credit Cash Cash Credit 
Egg $6.00 $6.80 $7.00 $10.50 $12.20 $13.20 
Stove 6.00 7.05 7.25 10.50 12.50 13.50 
Nut 6.00 6.80 7.00 10.50 12.00 13.00 
Pea .. 4.75 5.00 5.15 9.00 10.40 11.40 
ee 3.00 3.15 3.25 7.00 7.75 8.75 


These prices at the mines and to the consumer are accurate within a few cents of 
present day prices and will vary only according to locality and usual market fluctu- 
ations. Circular prices are prices maintained by old line mine operators under mutual 
agreement and prevail for 80 per cent of the anthracite coal mined. The balance 
is mined by so-called independents at somewhat lower prices. 
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that if cash is king, there is no obliga- 
tion to purchase at other than the 
lowest cash price, and the lowest cash 
price is exactly what the truckers 
are offering. 

The question is frequently asked: 
“Can an established coal dealer make 
a profit by trucking direct from the 
mines?” He cannot, in my opinion, if 
he maintains storage, elevating and 
other yard facilities because he must 
truck coal in direct competition with 
railroad freight rates, which is prac- 
tically impossible. If, however, he is 
willing to scrap his yard equipment, 
local delivery trucks and be content 
with the use of public scales, I be- 
lieve he can make a profit. 


@ The Coal Retailers’ Problem 


But the retailer would have to buy 
his coal at much less than circular 
prices in order to compete with the 
trucker who buys from independent 
mines. 

For example, let’s take a 250-mile 
round trip by a trucker with a differ- 
ence of $4.50 per net ton between in- 
dependent buying and trucked-in sell- 
ing price. To haul 22 tons (probably 
the largest allowable load) on truck 
and trailer would bring a gross re- 
turn of $99 for the 250-mile round 
trip. This is a gross return of $0.396 
per mile. A job of this kind can be 
operated and maintained as low as 
$0.33 per mile, which leaves a net 
profit of 6.6 cents per mile, or a total 
of $16.50. The delivery into the cellar 
is part of the driver’s job and is fig- 
ured in his wages. 

Now take $6.80 per ton as a Cir- 
cular purchase price and $10.50 per 
ton as trucked-in sales price with a 
22-ton load and a 250-mile trip. The 
gross return would be $81.40 or $0.326 
per mile against an expense of $0.33 
per mile. This indicates the folly of 
a retailer attempting to make a go of 
trucking coal on the basis of buying 
at circular prices and selling at truck- 
ed-in prices. 

Conversely, the retailer can’t hope 
to maintain any such retail selling 
price as he has today, regardless of 
transportation methods, if mine-to- 
consumer truckers increase appreci- 
ably in numbers. 

When studying comparative costs 
of trucking coal two factors must be 
borne in mind—first the tonnage to be 
carried; second, the distance traveled. 
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This truck was mak- 
ing a 130-mile haul 
with 6 tons of nut- 
size coal. Driver is 
paid $6.00 for daily 
round trip of 260 
miles. Driver said 
his boss carried com- 
plete insurance cov- 
erage. 


Regarding the former, 22 tons is prob- 
ably the largest allowable load and 
15 tons is about the minimum at which 
coal can be trucked at a profit. Dis- 
tance from the mine is an important 
factor because the closer the mine to 
the consumer, the smaller the differ- 
ence between the trucker’s buying and 
selling prices. Another thing to re- 
member is that for every day a truck 
is laid up a good share of the fixed 
charges keep right on piling up. With 
these facts fixed in mind it is inter- 
esting to note that there are few, if 
any, truckers hauling more than 10 
tons per load. 

The following analysis is based on 
actual figures on a 170-mile round 
trip from the mines to North Phila- 
delphia with a 22-ton load. 

The trucker buys his coal at $6.00 
per ton; the regular retail price is 
$11.50 per ton; the trucker sells the 
coal for $10.25 per ton, thus making 
a gross profit of $93.50. This is 
$4.25 per ton or $0.54 per mile. His 
fixed charges are more than they 
would be per mile on a 250-mile round 
trip to the New Jersey territory but 
his operating charges per mile are 
just the same, in fact possibly less 
because there are fewer hills. How- 
ever, assuming that it costs $0.35 per 
mile total the net profit for the trip 
would be $33.30. Even if the trucker 
sold his coal for $2.00 under the pre- 
vailing retail price he would net 
$16.80 per round trip with each 22-ton 
load. Many truckers in Philadelphia 
are even selling as low as $9.00 per 
ton. 

With a 15-ton load, the minimum at 
which coal can be trucked at a profit, 
the cost approximates $0.25 per mile 
for a 250-mile round trip. With a 
spread of $4.50 between the purchase 
and selling price this leaves a net 
profit of $5.00 per trip. On the North 
Philadelphia run, if it costs $0.30 per 
mile for the 172-mile round trip the 
net profit on a $4.50 spread is $15.90 
and on a $3.50 spread, $0.90. 


@ The Big “If in the Coal Pile 


In view of these facts a coal retailer 
could haul coal even as far as 125 
miles from the mines if (and it’s a big 
“if”) he can count on nearly 100 per 
cent operation, quick loading, quick 
delivery into cellar, maximum carry- 
ing capacity, labor is willing to work 
long hours for small wages and a con- 


stant file of orders can be maintained. 
But I wouldn’t recommend any re- 
tailer to tackle it for distances of 
more than 75 miles and then only 
with a 22-ton job. For an estab- 
lished dealer with a string of large 
tonnage customers, whose require- 
ments are less than carload lots, it 
should certainly pay to truck coal di- 
rect from the mines within the load 
and distance limits indicated. 


Servicing Can Be 
Halved by Design 


CONTINUED FROM PAGE 14 


for the so-called 114-ton trucks were 
about the size of a real 5-ton job, I 
think we could use them about 50,000 
miles before replacing. 
Transmissions with four speeds in- 
cluding the very low speed—used for 
getting away from curbs in the win- 
ter when snow and ice cause the 
wheels without chains to spin in the 
usual low speed ratio—are fine as they 
are now, the shifting levers and forks, 
etc., could be made a little stronger, 
but are not serious as they are. 


@ A Few Words on Rear Ends 


With Hotchkiss drive we will need 
two universal joints, which are al- 
ways a source of trouble, so let’s put 
our driveshaft in a torque tube with 
one universal well covered and lubri- 
cated by the transmission. Rear ends 
are very much better on the late mod- 
els, but why do some engineers talk 
about a full-floating rear end and then 
put in two spider gears mounted on 
a straight pin that makes it impos- 
sible to drive out a broken shaft. As 
a user of motor trucks, I always sup- 
posed a full-floating rear end was to 
enable the removal of broken axle 
shafts (please don’t assume that they 
won’t break) in the quickest possible 
manner, so as not to hold a truck on 
the road any longer than necessary. 
Let’s see the difference in service be- 
tween a semi and a full-float (made 
right) at the time of a service call. 
With a semi-float axle the garage has 
to send out two trucks, one for the 
salesman to use to continue his de- 
livery, and one to tow in the disabled 
truck. When back in the garage it 
has to be jacked up and the differ- 
ential taken out to remove the broken 
axle. With a properly made full-float 
axle, that is, one with three or more 
spider gears so that the spider has 
a hole in it through which a broken 
axle can be driven out, all that the 
garage has to send is one man, one 
truck and the tools and axle. More- 
over, the job can be done in less than 
20 minutes after arriving. So, I guess 
we will want a three-spider full-float 
rear end in our truck. 

On some full-floating rear ends, the 
wheels are mounted on two taper bear- 
ings and some on one large double 
row annular ball bearings—either is 
good, as I have used both and found 
no trouble. 

TURN TO PAGE 40, PLEASE 
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MONVERLOADED TIRES 
; sya 


A typical example of badly overloaded 
tires. Note the sagging rear axle. 
Overloading causes premature tire 
failures and operators will pay for 
proper size tires whether used or not. 
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INSIDE BLOWOL 1 OL TSIDE BLOWOUT 








UPPER SIDE WALL 
OR SHOULDER BREAK 





LOWER SIDE WALL 
BREAK 


These fabric breaks are the direct re- 
sult of excessive flexing and heat pro- 
duced by overload or underinflation. 
Tires should be large enough for the 
load and mounted on proper size rims. 


4ELP STOP JIRE 


Helpful Suggestions to 
Truck Operators for 
Reducing Rubber Cost 


urresy of the Rubber Manufac- 


turers Association, Inc. 


Each size tire has a definite carrying 
capacity and only by weighing load 
per axle can proper size be deter- 
mined. Truck operators cannot afford 
to guess at their tire requirements. 


PREVENTIVE MEASURES [THAT 
FAILURES 


DUALS 





These failures are brought about by sustained high speed 

or overload. Such operating conditions develop excessive 

heat and build up the air pressure. The heat weakens 

the tire while the increased pressure stretches the fabric 

so tightly that it cannot flex normally. The result is a 
large blowout. 


Worn tires are smaller in outside diameter than new tires 

and should never be placed on the outside of a dual wheel 

with a new tire on the inside. To do so overloads the new 

tire. The more worn tire should always be placed on the 

inside. Unequal inflation will bring about the same result 
as improper matching. 


LOAD DISTRIBUTION 





Heavy materials should always be 

placed in front of the truck. This 

gives better distribution of weight, 

both front and rear and minimizes the 

danger of premature failure of the 
rear tires. 
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UNEVEN TREAD WEAR 





On the underinflated or overloaded 

tire the shoulders are subjected to a 

wiping motion and at each revolution 

of the wheel scuff off the tread rub- 

ber at the shoulders of the tire. See 
worn tire at right. 


TURN TO PAGE 36, PLEASE 


SPRUNG AXLES 





When truck equipped with dual tires 

is used on crowned roads or sufficient 

load is carried to spring the axle most 

of the weight is thrown on inside tire. 

This causes inside shoulder wiping 
and breaks fabric. 
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VISCOSITY DECIDES | 


OIL DRAIN PERIODS 


A VITAL question which con- 
fronts fleet owners is deciding when 
to drain oil from truck engines to in- 
sure complete lubrication under all 
working conditions without wasting 
oil. 

To answer this question, it is neces- 
sary to find out the factors which 
insure complete lubrication, and the 
second step is to drain oil at intervals 
which will maintain lubrication on 
that basis. In particular, it is neces- 
sary to find out the characteristics of 
an oil which will satisfactorily lubri- 
cate an engine and to drain the oil 
at intervals which will keep it within 
the limits of characteristics necessary 
for lubrication. 

Oil in the engine crankcase is what 
lubricates an engine, not the oil as it 
is poured into the crankcase. In two 
previous articles it was shown that 
oil undergoes changes after it is 
poured in the crankcase because of 
the condition of the engine or because 
the oil itself changes. It seems logi- 
cal, therefore, to check the oil in the 
crankcase at a drain period, or a pro- 
posed drain period, to determine 
if the oil should be drained or not. 

Results of more than 1(00 tests in 
fleet operation, which are shown in 
the chart, show clearly that maintain- 
ing viscosity between S.A.E. 10 and 
S.A.E. 35 gives the highest degree of 
engine lubrication. It follows, there- 
fore, that the drain period should be 
established at intervals which will 
keep the oil within these two limits. 
The manner of determining the in- 
terval will be treated later in this 
article after we have shown why the 
limits of S.A.E. 10 and S.A.E. 35 sug- 
gested themselves. 

There is no satisfactory laboratory 
test for the lubricating quality of an 
oil, and while seeking a measure of 
this lubricating value, it occurred to 
me that the cost of engine repair 
could be used as a standard. Except 
for breakage, wear of engine parts 
depends largely upon friction, there- 
fore it is in proportion to the ability 
of an oil to reduce friction. 

For comparison of engine repair 
costs, we must have some measure of 
the amount of work done by the en- 
gine, as it would not be fair to com- 
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f{ By comparing the cost of engine 
repairs with cost of gasoline con 
sumed in a large number of fleet 
operations it was determined that the 
ratio was most favorable when vis- 
cosity of oil when drained came within 
the limits of about 200 seconds and 
580 seconds at 100 deg. F. Both 
higher and lower viscosities showed 
increased repair costs in proportion 
to work performed. 


| The oil drain period should be de- 
termined by each fleet manager at a 
point which will keep the viscosity of 
oil, when drained, within these limits. 


| This is the third of a series of 
articles showing the importance of 
tests of viscosity of crankcase oil in 
use to control engine lubrication. 


By SILAS | ROYAL 
Lubrication Engineer and Oil Chemist 


pare costs of maintaining one engine 
with another which had done twice 
as much work. The commonly-used 
mileage figure has many disadvan- 
tages because operating conditions are 
different and one mile is not at all 
like another mile. Producing power 
from a gallon of gasoline is a better 
basis for engine performance because 
it takes into account some of these 
variations. 

In checking fleet operations, I se- 
cured figures showing engine repair 
costs and the cost of gasoline used 
and compared the two figures. To 
illustrate, I found in one fleet opera- 
tion that the total cost of engine re- 
pairs, for a given period, was $463.18 
and that the cost of gasoline used 
during this time was $716, based upon 
a price of 17 cents per gallon. This 
figures out that engine repairs cost 
64.7 per cent of the cost of gasoline, 
and tests of the average viscosity of 
crankcase oil gave the equivalent of 
S.A.E. 58, according to the values 
shown in the chart. 

Although there were many factors 
which interfered with the accumula- 
tion of data in some fleet operations, 
on a whole the results were fairly uni- 
form. All cost figures were taken 
right from the fleet owners’ records. 


Variations in test points shown in 
the table were due to different quali- 
ties of gasoline being used, differences 
in the cost of labor and material and 
lack of uniformity between fleets in 
shop efficiency and mechanical super- 
vision. Even with all of these varia- 
tions, the figures were in close enough 
agreement to permit the drawing of 
a characteristic curve. 

It is interesting to note that in 
cases where relatively low viscosity 
oils were used, the ratio between cost 
of engine repairs and cost of fuel was 
very uniform, while in fleets using 
relatively high viscosity oil, the varia- 
tions were greater. This would seem 
to indicate that in the former cases 
engine repairs were required to take 
care only of normal wear and tear 
which was about the same in all cases. 
In the fleets using high viscosity oil, 
the cost of engine repairs was influ- 
enced by operating conditions, power 
losses from use of the heavy oil and 
other conditions which did not affect 
engine operation when relatively light 
oils were used. 

A careful study of the curve in the 
chart shows some very interesting 
facts about engine lubrication. A fleet 
operator using an S.A.E. 30 oil that 
rapidly increases to S.A.E. 55 viscos- 
ity will spend for engine repairs 
about 60 cents for every dollar spent 
for gasoline. Another operator using 
a good quality oil of S.A.E. 50 vis- 
cosity that increases to 55 viscosity 
will spend about the same amount, 
the only difference being that in the 
former case the engine will be slightly 
better lubricated for the first few 
miles after the fresh oil is added. 

But note that an operator using an 
S.A.E. 30 viscosity oil can reduce his 
engine repairs and operating costs to 
a minimum because of improved oper- 
ating and mechanical conditions. On 
the other hand, the operator using an 
S.A.E. 50 viscosity oil cannot reduce 
his engine repairs much below 45 
cents for every dollar spent for gaso- 
line. Operating costs in general would 
be higher in using the heavier oil be- 
cause power losses would greatly ex- 
ceed those in an engine using a lighter 
oil. 

Experiments in various fleet oper- 
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Ratio between 
cost of engine 
repairs and of 
gasoline increases 
when viscosity of 
oil in crankcase 
is too low or too 
high. See article 
for explanation of 
chart. 


ations verify the results shown in 
the chart. In one fleet, the average 
test of crankcase oil at drain periods 
was about S.A.E. 63 viscosity, and 
74 cents was spent for engine main- 
tenance for every dollar spent for 
gasoline. By using an oil that kept 
the viscosity of oil when drained from 
the crankcase between S.A.E. 20 and 
S.A.E. 30, the cost of engine repairs 
was only 14 cents for every dollar 
spent for gasoline. In most all cases 
where a saving was made in engine 
repairs, there was an additional sav- 
ing from reducing consumption of 
gasoline and oil. 

The curve in the chart indicates the 
boundary of efficient engine lubrica- 
tion at S.A.E. 10 viscosity and S.A.E. 
35 viscosity, irrespective of the size 
and make of the engine and the con- 
ditions under which it operates. 
Therefore, an oil which will main- 
tain its viscosity between these limits 
in an engine, while the engine is 
maintained in the best of mechanical 
condition, is the best lubricant for 
the engine. The reason an oil be- 
tween these limits of viscosity will 
furnish the best lubrication can be ex- 
plained by the fact that such an oil 
possesses certain physical or chemical 
properties, of unknown nature, which 
make it a better lubricant for motor 
vehicle engines, while beyond these 
limits it does not possess these prop- 
erties to an equal amount. Although 
it has never been definitely proven 
what these properties are, atomiza- 
tion is probably one. Engine oils 
above S.A.E. 35 viscosity do not 
atomize as quickly or readily as those 
below S.A.E. 35 viscosity, and the 
heavier the oil becomes, the less 
readily it atomizes. 

Complete top cylinder lubrication 
has never been accomplished with 
relatively heavy oils, and it appears 
that top cylinder lubrication depends 
on the ability of the oils to atomize 
at engine temperatures. Fortunately, 
any crankcase oil between the speci- 
fied viscosity limits will comply with 
the demand for viscosity to insure 
bearing lubrication and atomize in 
sufficient amount to insure top cylin- 
der lubrication. 

The result of the investigation of 
engine lubrication, plotted on the 
chart, is a logical basis for determin- 
ing when to drain oil from crankcase. 
It has been shown that best results 
are obtained when viscosity of the 
crankcase oil, when drained, is be- 
tween S.A.E. 10 viscosity and S.A.E. 
35 viscosity. Therefore, it becomes 
necessary to drain the oil only when 
viscosity goes above or below these 
limits, or when it is contaminated by 
crankcase sludge and free carbon. 

No matter how long an oil has been 
in a crankcase, it will function prop- 
erly as long as its viscosity is correct 
and it is free of contamination. Just 
as soon as it ceases to lubricate prop- 
erly, excess crankcase sludge and free 
carbon will be produced and this con- 
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Diagrams, explained below, show distorted cycle during deceleration. 


Fleet Men Make Progress 
In Their War on “Gassing” 


CONTINUED FROM PAGE 20 


turn the exhaust to aroma nor stop 
exhaust pipe “cracking” during de- 
celeration? 

Some phases of this distorted low- 
pressure cycle are shown in the ac- 
companying diagrams. To start with 
we must assume that the intake mani- 
fold is under high vacuum, because 
the engine is turning over at much 
more than idling speed and the 
throttle is closed, admitting but a 
small quantity of mixture from the 
carburetor. When the piston reaches 
top dead center at the end of the ex- 
haust stroke pressure in the compres- 
sion space is at, or near, atmospheric 
pressure. Accept this statement as 
it stands, please, proof of it will ap- 
pear as we follow out the four strokes. 

With a high vacuum in the intake 
manifold and atmospheric pressure in 
the compression space it is obvious 
that gas will flow backwards through 
the intake port into the intake mani- 
fold when the intake valve is opened. 
As the piston moves downward on the 
suction stroke it causes a vacuum in 
the cylinder and near the end of the 
intake stroke this vacuum reaches a 
point where the flow is reversed again 
and mixture is drawn into the cylinder 
from the intake pipe. When the in- 
take valve closes, near bottom dead 
center, there is high vacuum in the 
cylinder. 

Under these conditions the stroke, 
which ordinarily would be the com- 
pression stroke, does not act at all 
like an ordinary second stroke. The 
stroke starts with high vacuum in the 
cylinder, and as the piston moves up 
towards top dead center this vacuum 
is reduced but it is a question whether 
or not atmospheric pressure is at- 
tained by the time the piston reaches 
top dead center. Several engineers 
have stated that pressure is below at- 
mospheric throughout the entire four 
strokes of this cycle. 

In any event, there is no compres- 
sion in the ordinary sense of that 
word and when the spark takes place 
at or near top dead center, there is 
a very weak firing, if any. (It is 
believed that under these conditions 
combustion may not take place on 
every firing stroke.) The intake and 
exhaust valves remain closed and the 
piston moves downward, not under 
pressure but is pulled down by the 
crankshaft, and gasses which were in 
the compression space on top dead 
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center are expanded by motion of the 
piston. 

Near bottom dead center when the 
exhaust valve is about to open, the 
cylinder in all probability is under 
vacuum instead of pressure. There- 
fore, when the exhaust valve opens, 
the gas in the exhaust manifold moves 
into the cylinder. As the piston moves 
upward from bottom dead center, the 
vacuum in the cylinder is reduced and 
at some point it probably is eliminated 
and atmospheric pressure is reached. 
From this point onward, the piston 
forces out any gas or air which may 
be above atmospheric pressure and at 
top dead center when the exhaust 
valve closes and the intake valve opens 
the compression space is filled with 
gas at, or near, atmospheric pressure. 
This was the assumption made when 
we started to explain the cycle. 

Because gas enters the cylinder 
from the exhaust pipe and this is 
mixed with the incoming charge, it is 
evident that the gasoline-air ratio is 
entirely upset. It is for this reason 
that the charge does not fire each 
time spark occurs at the plug and 
there may be several cycles during 
which the mixture in the cylinder is 
turned around before it reaches the 
proper proportions to fire. This ex- 
plains the occasional shots at the end 
of the exhaust pipe, commonly called 
“cracking.” 

Obviously no possible amount of ad- 
justing of the carburetor can counter- 
act the carryings on in the cylinder 
during this low pressure cycle. By 
admitting air to the intake manifold, 
the high vacuum can be reduced, com- 
bustion prevented and the amount of 
oil pumping which is likely to take 
place, cut down. 





Viscosity Decides 
Oil Change Period 


CONTINUED FROM PAGE 31 


dition can be detected. We have 
found in a large number of tests 
that after the mechanical condition of 
an engine is established at its high- 
est operating efficiency and main- 
tained in this condition by adequate 
supervision, a definite drain period 
can be established for any given oil. 
Some oils lasted 4000 miles, others 
only a few hundred miles, and in some 
cases the oil lasted only 600 miles. 
To determine the proper oil-drain- 
ing period for a given operation, a 
sample of oil should be drawn from 





the crankcase at 500 miles and its 
viscosity measured, If the viscosity 
is within limits of S.A.E. 10 and 
S.A.E. 35, the oil in the crankcase can 
be continued in service until 1000 
miles. At this point, another sample 
should be taken and tested for vis- 
cosity and for contamination. If the 
oil is within the specified limit, the 
test can be continued until 1500 miles, 
and so on at 500-mile intervals. It 
may be found that one test period, 
say 1500 miles, that the oil is above 
S.A.E. 35 viscosity, or below S.A.E. 
10, in which case the test period 
should be shortened to, say, 1250 
miles. 

The tests show the limit on vis- 
cosity of the oil when drained from 
the crankcase, and the draining period 
should be established to maintain vis- 
cosity within these limits. This 
means, of course, that the oil-drain- 
ing period must be determined for 
each operation. 

Actual viscosity of oil correspond- 
ing with the assumed S.A.E. numbers 
mentioned in this article is given in 
the chart on page 31. 


Special Tools Used By NYC 
Shop to Cut Time and Labor 


CONTINUED FROM OPPOSITE PAGE 


one point two straight rods are at- 
tached. Between these rods the center 
lock rod is placed and the two outer 
rods are held in position by two light 
welded straps. 
Fig. 48—Gear Puller 

American LaFrance transmission 
compound drive gears are removed by 
a special U-shaped fixture with pres- 
sure applied by a standard gear puller. 
Fig. 49—Radiator Lifter 

A large eye and an old radiator cap 
form a lifter for large radiators. The 
shop overhead chain hoist is used to 
do the lifting. 
Fig. 50—Clutch Release 

To overcome trouble in releasing a 
White clutch during assembly while 
the release assembly is not in place, 
this device was constructed. It is 
made of a standard release fork with 
an L-shaped handle in place of the 
shaft and a bar on the front to act as 
a fulcrum. 
Fig. 51—Trunnion Bearing Puller 

Universal trunnion bearings on 
White model 45 are pulled by two spe- 
cial pullers and an ordinary “strong 
back”. Construction is plainly shown 
in the photopraph. 
Fig. 52—Bushing Arbor 

An arbor is used for turning bush- 
ings which are used in repairing dump 
body rear hinges. In this operation 
the hinges are bored out to a standard 
oversize, the bushings made on this 
arbor inserted and the inside of the 
bushings are then turned outside. The 
machine and operation of boring the 
hinges is described in Fig. 31 under 
the heading “Dump Body Hinge Re- 
pair” on p. 36 of the November issue. 
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| SPECIAL Toots USED BY NYC 
SHOP TO CuT TIME AND LABOR 


Pullers, Lifters and Span- 
ners Used by the Depart- 
ment of Sanitation to Speed 


Up Truck Maintenance Jobs 





Rg, 


L IGHT special tools, which are here 
described and illustrated, supplement 

} those mentioned in the article which 
appeared in the January issue. They 

were designed and made in the shop 

of the Department of Sanitation in the 

huge New York City Central Repair 

Shop building. Like others used in 

the various shops quartered in this, 

' the largest fleet repair shop in the 
world, these are used to shorten time 
and reduce labor on truck repair jobs. 
This, the sixth of a series of 
articles, completes the description of 

: shop made devices in this establish- 
ment. Permission to visit the shop, 
photograph and describe the devices 

' and publish this series was granted 
by Albert Goldman, Commissioner, 
Department of Plant and Structures; 

Dr. William Schroeder, Jr., chairman 

of the Sanitary Commission of the 

. Department of Sanitation, and 
Edward P. Mulrooney, commissioner, 





v Police Department. 
: Fig. 45—Gear Puller 
t A piece of spring leaf is used to 
, build a puller for Pierce-Arrow crank- 
. ; shaft gears. Strong material is neces- 
« sary in the lips which fit into slots 
2, provided in the gear. 
is Fig. 44—Clutch Lifter 
h A special bracket is used to remove 
1e and reinstall American LaFrance 
LS } clutches in connection with a standard 
i overhead or floor crane. This bracket 
: prevents injuries to mechanics fingers, 
yn a possibility when ordinary methods 
e- are employed. 
1s Fig. 47—-Spanner 
m ; ; 
A spanner which does not slip out 
} of place nor damage the circular nut 
_ ; is made from square section rod. A 
ap circle is formed to fit the nut and at 
SEE OPPOSITE PAGE, PLEASE 
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OSHKOSH 4-\WHEEL-L RIVE LINE Is 
EXTENDED FROM 7% TO IO I ONS 


Wen the addition of two new 


models and changes in existing models 
Oshkosh Motor Truck, Inc., Oshkosh, 
Wis., has completed a four-wheel 
drive line having a capacity range 
extending from 1% to 10 tons and 
capable of speeds up to 50 m.p.h. The 
new units of the line are GB 7% ton 
and G 7%-10 ton. Specification de- 
tails of 12 models appear on pages 
52 and 53 of this issue. 

Hercules six-cylinder engines devel- 
oping from 68 to 154 hp. furnish 
power in all models. Down draft car- 
muretion is characteristic of the line 
and the carburetors are designed to 
prevent flooding at high angularities. 
The design also permits the use of 
central exhaust outlets, which keeps 
the exhaust heat away from the cab. 
Fuel is supplied by Stewart-Warner 
pumps from two 25-gal. tanks mount- 
ed outside of the frame on running 
board brackets. Vortox air cleaners 
are standard equipment. 

Brown-Lipe clutches and transmis- 
sions are employed throughout the 
line and are mounted in unit with the 
engine except in four models. In the 
two heaviest models three-speed aux- 
iliary transmissions are used in ad- 
dition to the 4-speed unit-mounted 
transmissions. 

The 4-wheel drive principle as ap- 
plied to the Oshkosh line requires the 
transmission of power to the differen- 
tial on a level with the axles, which 
are double reduction Wisconsins. 
Power is transmitted through a Link 
Belt chain, or a chain of gears and 
dropped down to axle level. There is 
no reduction in the transfer case. An 
automatic locking differential is car- 
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Two of Oshkosh's new 4-wheel drives. 
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Completes Line with 714- 
Ton GB and 7 to 10-Ton 
G, Which Are Equipped 
with Three-Speed Auxiliaries 


ried on the lower sprocket. In the 
larger models with a series of gears 
in place of the chain three speeds are 
available in the transfer case. 

Power is applied to front wheels, 
regardless of steering angle, through 
universal joints housed in balls and 
sockets in the front axle. All units, 
engine, transmission, sub-transmis- 
sion and cab, are mounted on three- 
point suspension. The frame _ is 
claimed not to bind any unit beyond 
the operating point even if distorted 
as much as 16 inches. Side rail 
channels range from 6 to 10 in. in 
depth and are made of 4 to %-in. 
stock. 


HIGHLIGHTS OF OSHKOSH'S 
NEW 4-WHEEL-DRIVE LINE 


Power is transmitted to front wheels through 
universal joints housed in balls and sockets. 


Power is dropped to the level of the front 
and rear axles by a transfer case equipped 
with chain or gears. 

Hercules six-cylinder engines developing 
from 68 to 154 hp. are used throughout line 
as are Brown-Lipe clutches and transmissions. 

Three-speed auxiliary transmissions are em- 
ployed on the two 7 to 10 ton models. 


Wisconsin double-reduction axles are 
standard. 


Cabs specially designed for driver comfort. 
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Polished cast aluminum shells are 
used for the fin and tube radiators of 
the entire line. Fenders follow mod- 
ern line; hoods are provided with 
ventilating doors instead of louvers 
and all trim is nickle-plated. 

The driving shaft brake, which is 
of the external type located at rear 
of sub-transmission, is another fea- 
ture of the Oshkosh. Applied at a 
point where the power is transmitted. 
from the engine braking is effective 
on all four wheels. This brake is 
used as a service brake when the 
emergency is applied to rear wheels 
only and is used as an emergency 
when Bendix Duo-Servo mechanical 
B-K booster operated unit or West- 
inghouse air brakes are furnished as 
service brakes. 

The cabs, designed for driver com- 
fort, provide ample leg room, are 
equipped with side cowl ventilators 
and have swinging windshields snugly 
lodged in rubber framing on all sides 
to prevent entrance of snow. The 
roof is formed of steel and lined with 
fabric. Doors are equipped with roll 
type window raisers. The instrument 
panel is of passenger car design and 
carries an engine heat indicator, oil 
pressure gage, ammeter, speedometer, 
starter button, choke control and gas 
gage. 


Hudson Puts Essex in Light 
Commercial Field 





_—_ MOTOR CAR CO. has 
entered the commercial field with a 
light delivery model designated as the 
Essex Commercial Car. This new 
unit comes furnished with any of four 
body types—sedan delivery, cab top 
express, standard panel delivery and 
de luxe panel delivery. 

The power plant comprises a six- 
cylinder 2 15/16 by 4%-in. engine de- 
veloping 70 hp. at 3200 r.p.m. mount- 
ed in unit with a triple-sealed, oil 
cushion type clutch, and a three- 
speed, silent second transmission. 

The fuel system consists of a me- 
chanical pump, triple venturi down- 
draft carburetor and a 11.6-gal. gas- 
oline tank. The rear is semi-floating. 

The frame is of the box-girder de- 
signed gusseted with X cross mem- 
bers. It is of pressed steel and has 
6%-in. side rails. Springs are semi- 
elliptic, sprayed at the rear for stabil- 
ity. The front are six-leaf, 31 in. 
long; the rear, 8-leaf, 48 in. long. 

Wheels are steel-spoke_ type 
equipped with 17 by 5.25-in. tires. 
Wheelbase, 106. 
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GMT Puts New 6-CYLINDER 
ENGINE IN THE I-18 AND [-23 


| ciemitiinll of a new six-cyl- 
inder valve-in-head engine, and adop- 
tion of this engine in its T-18, 1%- 
2-ton, and T-23, 2-3-ton models, places 
the General Motors Truck Company 
in the position of building all its own 
engines. 

In basic design the engine follows 
closely that of the next larger series 
of powerplants, such as the 257 and 
300 series. Maximum torque of the 
new 3 3/16 x 4%-in engine is said 
to be 155 ft. lb. at from 1000 to 1800 
r.p.m., and peak power 69 hp. at 
2800 r.p.m. 

This powerplant replaces the for- 
mer 200 series, which were of the 
L-head type developed from the Pon- 
tiac Six engine, discontinued this 
year. The latter had a three-bearing 
crankshaft as compared with a four- 
bearing type in the new engine, and 
developed some 23 ft. lb. less torque. 

Engine features, in addition to the 
characteristic G.M.T. valve-in-head 
design, include semi-steel light weight 
pistons, chrome nickel iron cylinder 
heads, downdraft carburetion, center 
outlet exhaust manifold, oil wetted 
type air cleaner, crankshaft counter- 
weighted and fitted with harmonic 
balancer, steel backed interchangeable 
main bearings removable without dis- 
turbing the crankshaft, tapered roller 
bearing water pump shaft mounting, 
crankease ventilation, starter motor, 
and three point rubber engine sus- 
pension, in addition to other features. 

The T-18 and T-23 models which 
are now equipped with the new en- 
gine have new chassis prices of $675 
and $795, as compared with former 
prices of $595 and $745. Gross ve- 
hicle weight is 300 lb. higher for 
the T-18 and 500 lb. higher for the 
T-23. 

While these trucks are not desig- 
nated as new models by the factory, 
there are a_ sufficient number of 
changes to actually warrant such a 
designation. On the T-18, for in- 
stance, in addition to the new engine, 
there is a new high-efficiency type 
radiator core developed by Harrison 
and used on G.M. passenger car lines 
in a modified form for 1933. The 
single plate clutch is larger, with 92 
sq. in. of frictional surface. 

While transmissions remain un- 
changed, propeller shafts are larger 
in diameter at the rear with a sep- 
arate bolted flange, while splines are 
also larger and thicker. Universal 
joints are now of the spider type with 
four cylindrical bearings. 

Frame sections are heavier and in 
both wheelbases now have the same 
frame section, 7 1/16 in. deep. Front 
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Larger Powerplant with 69 
H.P. at 2800 Replaces 200 
Series. Chassis Have 


Many Improved Features 





G.M.T.-23 equipped with duals. 


IMPROVEMENTS MADE IN 
MODELS T-18 AND T-23 


Larger 6-cylinder valve-in-head engine 
with a four-bearing crankshaft, the steel- 
backed bearings being removable without 
disturbing the crankshaft; downdraft car- 
buretion; semi-steel light-weight pistons; 
chrome-nickel iron cylinder heads; center 
outlet exhaust manifold, and three-point 
rubber suspension. 

New high-efficiency type radiator core. 

Larger single-plate clutch with 92 in. of 
frictional surface. 

Redesigned propeller shaft and universal 
joints of the spider type on the T-18. 

New cabs of increased seating di- 
mensions. 








axles have been redesigned with 
heavier center section, while rear 
axles are completely new. In the 
latter there are now a _ straddle 
mounted pinion and a larger pinion 
shaft; in place of the former two- 
pinion differential there is a four- 
pinion type; ring gears are attached 
with a larger number of larger rivets, 
and a screw type support is provided 
for the ring gear to absorb heavy 
shock loads — thereby preventing 
springing of the gear. Axle housings 
are also larger with integral rein- 
forcements. 

Brakes have been increased in size 
at the front wheels. Wheels are of 
a new eight-spoke type. The dash 
carries airplane type instruments. 

Many of these improvements are 
duplicated on the T-23 chassis. Here 
also is found a larger radiator, with 
the more efficient vertical ribbed 
cellular construction. There are a 
larger clutch, heavier frame, heavier 
front axle section, larger front wheel 
brakes and new eight-spoke wheels 
and airplane type instruments. 

A new wheelbase chassis, 166 in. 
long, is now available in addition to 
the 131 and 157-in. types. This new 
length is adaptable for school buses 
and the transportation of merchandise 
in bodies for which a minimum of 
rear overhang is desired. 

Both models, T-18 and T-23, carry 
new cabs of increased seating dimen- 
sions. The cabs also have a new 
cadet visor treatment, larger rear 
windows, narrower front pillars, 
larger windshields, and a larger and 
more efficient top cowl ventilator in 
place of the two side-ventilator type 
formerly used. 


New 3 3/16 x 45-in. six used in the T-18 and T-23. 
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GUTS FROM. BAD ROADS 





The trend of this tire was 
literally scraped off by run- 
ning on a wheel that was 
out of line or did not revolve 
at a right angle to the axle. 
Note the feather edge on one 
side of the tire as indicated 
by the arrow. 


Left: 
sharp crushed rock or slag roads. 
a cut through both tread and fabric. 
been torn by the sudden release of the large volume 
The failure could have been prevented by a the 
Right: This illustrates a type of cut 
ro should be promptly repaired to avoid premature 
ailure. 


of air. 
prompt repair. 


Preventive Measures That Help Stop Tire Failures 


CONTINUED FROM PAGE 29 


BLOWOUT DUR TO NEGLECTED CLT 


This tire failed because of continuous use on 


Center: This shows 
The plies have 


This tire was run almost 
flat for a considerable dis- 
tance. Excessive flexing gen- 
erated heat which softened 
rubber, separated the 
plies and literally tore the 
cord to shreds. Tires run 
flat will be damaged inside. 





Saving Pennies is O.K. But 
Don't Pass Up the Dollars 


CONTINUED FROM PAGE 24 


possible gain in time. A driver may 
be essentially a salesman (the direct 
customer contact), hence selected be- 
cause of ability to get and keep cus- 
tomers, but he can be trained to take 
such care of a truck that it does not 
cost the company too much money. 

Where a fleet of trucks averages 
only 20 miles a day, then in spite of 
good management, the charges for 
wages, insurance, license, garage 
rent, depreciation, etc., must be large 
per mile—although they may be low 
per package. But trucks which aver- 
age 100 miles per day at high speed, 
and without regard for wear and 
tear, will cost more per mile for re- 
pairs, gasoline and tires, than those 
averaging 60 miles under more 
reasonable conditions. 

To be sure of always making de- 
liveries, some spares are needed. Per- 
haps only seven trucks of certain 
price and grade can actually be 
operated a majority of the time, while 
three others are in the repair shop, 
or in reserve. Or, one store may have 
to operate nine trucks Tuesdays and 
Saturdays, while six are enough for 
the balance of the week. In either 
case the average cost-per-mile will be 
high, because the average miles per 
day for all trucks is low. 

The real cost-per-mile is made up 
as follows. Take the initial price of 
the truck, subtract what it can be sold 
for after 3, 4, 8 or 10 years, and you 
have total depreciation. Add the total 
actual cost for insurance, license fees, 
garage rental, all repair parts, all re- 
pair labor, washing, gasoline, oil and 
grease, tires, etc. Now divide by the 
number of miles which the truck has 
run and you have the true truck cost- 
per-mile. 
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Trucks in city traffic congestion 
with many (traffic or delivery) stops 
should cost more per mile for repairs, 
tires, and gasoline than trucks in sub- 
urban territories. In level country 
they will cost less than in hilly coun- 
try; on smooth paved streets less than 
on rough pavements or no pavement. 
There is no comparing operation in 
areas having snow and sleet several 
months of the year with southern ter- 
ritories not having snow and sleet. 

The “standard of excellence” the 
company desires is another item 
which affects “cost of delivery.” There 
are florists, modistes, laundries, de- 
partment stores, etc., which insist 
that the appearance of their trucks 
is a profitable advertisement, and 
truck bodies are selected for beauty 
of line, are attractively painted and 
kept looking good by frequent wash- 
ings, revarnishing, repainting, etc. 
This extra attention is a form of ad- 
vertising and while the extra cost is 
believed well spent, because of in- 
creased business, we should not com- 
pare the cost of operating such trucks 
with others where appearance is ne- 
glected. 

Almost any grade of truck will 
show relatively small repair expense 
for the first few months, while the 
high quality truck will run much 
longer before having to spend much 
money for repairs. One truck of a 
fleet may have run enough miles, or 
have had such use that an overhaul 
is required, while the others have not, 
hence, one truck will show a higher 
cost for repairs. Don’t compare the 
cost-per-mile of a 10-year-old truck 
with a one-year-old truck. 

Just how much money can some- 
times be saved, is illustrated by the 
following examples: 

One of our transportation engi- 
neers surveyed a department store 
which was contracting (by the week) 
for 30 trucks of various sizes. His 
survey showed that 24 trucks of 


proper size and characteristics, could 
handle even more delivery volume— 
and that they could be paid for out 
of the savings in less than 20 months. 

A gasoline company was delivering 
from a bulk station in a radius of 25 
miles. They used six solid-tired 1000- 
gallon tank trucks, with a top speed 
of 16 m.p.h., but as the engines were 
small (poor acceleration), t hey 
averaged only 12 m.p.h. The average 
route was 25 miles with seven custom- 
ers, at some of which considerable 
maneuvering had to be done to dump— 
fill pipe and fittings were not stand- 
ard. Only one truck could load at a 
time, at 35 minutes per. trip, includ- 
ing lubricating oil, signing the papers, 
etc., and the sixth truck rarely got 
away before 9.30 a.m. Trucks aver- 
aged two trips (2000 gallons) per 
day, for a cost of $13.00 per day, or 
$.0065 per gallon. 

A two-sided load rack, which cost 
very little, with larger mains and fill 
pipes, cut “time in yard” to 15 min- 
utes and all six trucks get away by 
8 a.m. Tank capacity was increased 
at some points and fill pipes were all 
made 2 inches. This cut unloading 
time 40 minutes per trip (6 minutes 
per customer). 

Now four (modern) balloon tired, 
1000-gallon trucks, which can run 
30 m.p.h. and average 16 m.p.h. at no 
higher repair cost per mile, make 
three trips each. The four new 
trucks gave better service than the 
six old ones, with the following dol- 
lars and cents benefit. 

The driver is paid the same as be- 
fore and gasoline, oil, tires and re- 
pairs cost the same per mile as the 
older trucks did. At 75 miles per day, 
each new truck thus shows a cost of 
$16 for 3000 gallons, or $.0053 per 
gallon. The six old trucks at $13 per 
day used to cost $78, while the four 
new (pneumatic) trucks at $16 cost 
$64—an indicated saving per day 
of $14 or $4,200 per year. 
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PAK-AGECAR + + W GK J RAILER 


Stutz Pak-Age-Car Has 
Removable Powerplant 


YT, HE new model Pak-Age-Car ex- 
hibited at the National Shows by 
Stutz Motor Car Co., Indianapolis, 
contains so many unusual features of 
design that the casual observer is 
likely to miss much of importance. It 


\ea 


Demountable rear powerplant and rear drive unit. 


is controlled by a single lever, without 
pedals; has a demountable rear power 
plant unit which includes radiator, 
engine, transmission, rear wheels and 
spring; embodies an integral body 
unit without separate frame and it 
weighs less than its rated capacity. 
Both front and rear wheels are inde- 
pendently sprung, without axies in 
the ordinary sense of the term. 








Showing Pak-Age-Car low floor level. 


The front supporting members are 
three semi-elliptic springs mounted 
crosswise. Two of the springs are 
heavier and the steering knuckles are 
attached to their outer ends. A unique 
feature is the use of a light spring, 
which carries part of the load, as a 
tie-rod between the two steering 
knuckle arms. The steering gear of 
rack and pinion type engages a 
bracket at the center of the light 
spring. 

The rear suspension is by an in- 
verted semi-elliptic spring set cross- 
wise which is attached to a cross 
piece, dropped at the center, which is 
attached to the body. Ends of the 


TURN TO PAGE 40, PLEASE 





Whitehead & Kales Enter 


Low Price Semi-Trailer Field 


\ NEW semi-trailer with elec- 
trically welded frame, a new selling 
plan, and a finance plan for dealers 
and owners, have been announced by 
Whitehead & Kales, trailer manufac- 
turers, River Rouge, Mich. This 
company has had more than 15 years 
of trailer manufacturing experience 
and is the originator of the “carry- 
car” trailer. 

The trailer, a 5-ton unit, known as 
the “Traveler,” marks the entrance of 
the company into the lowest price 
field. It is lighter in weight and 
lower in price than any previous W 
& K model. 

The new Traveler is being sold di- 
rect to truck dealers and, in locali- 
ties not served by any dealer, direct 
from factory to consumer. There will 
be no factory branches or sales al- 
liances of any kind, according to the 
announcement. 

The many innovations in the trailer 
have been adopted for the purpose of 
reducing chassis weight. 

The frame is of pressed steel, 9% 
x 2% x % in., all frame members, 
spring hangers, supports, etc., being 
electrically welded to make the entire 
chassis practically one-piece. 

Load capacity of the trailer is 
further increased by the use of extra- 
long springs (46 in.) with 12 Silico- 
manganese heat-treated steel leaves, 
% x 3 in. wide. They have a double 
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wrapped eye and are bushed. Helper 
springs are proportionately as sturdy. 

The improved semi-automatic fifth 
wheel used on the new W & K model 
is interchangeable with practically all 
other makes of semi-automatic fifth 
wheels. It is a shock-absorbing, tilt- 
ing type, 24 in. in diameter. Live 
rubber cushions absorb road shocks 
and add to the life of truck and 
trailer. Locking is positive and fully 
automatic. 

Also incorporated in the Traveler 
are the W & K improved type radius 
rods. Their double-swivel action af- 





W & K semi-automatic interchangeable fifth-wheel- 


fords an easy, fine, positive adjust- 
ment and prevents any binding or 
twisting of the rods or pins. 

Other outstanding features include: 
improved supports of tubular con- 
struction that is strong, yet light in 
weight; a one-piece king pin; axle, 2°4 
x 2% in. with 2%-in. spindles, each 
fitted with two roller bearings; brake 
adapters as permanent part of each 
axle; all frames drilled for light wires 
and brake lines; and either cast steel 
wheels with demountable rims, or 
disk-type interchangeable with trac- 
tor wheels. 
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Motor trucks are hauling an in- 
creasing volume of farm products, ac- 
cording to reports of field representa- 
tives of the Bureau of Agriculture 
Economics, U. S. Department of Agri- 
culture. Bureau records show that 
of total fruit and vegetable receipts 
in eight large markets during the 
first eleven months in 1932, 36 per 
cent came by truck, compared with 29 
— in 1931 and 25 per cent in 
1 ‘ 


The Texas Motor Transportation 
Association after several months re- 
search into the records of the State 
Highway Department, State Comp- 
troller, State Auditor, State Tax Com- 
missioner and Texas Railroad Com- 
mission, came up with the blasting 
evidence that commercial motor ve- 
hicles in Texas paid twice as much 
total taxes as the railroads did in 1931, 
the latest year for which railroad 
figures are available. 


American Road Builders Assn... at 
the Highway Transportation Session 
of the recent annual convention in 
Detroit, passed a resolution advocat- 
ing repeal of license tax on motor 
vehicles and_ substitution therefor 
of state gasoline taxes. The resolu- 
tion recommended uniformity of gaso- 
line taxes among states and flat regis- 
tration fees for all vehicles taxed to 
extend for life of car or trucks. 


The Reo Motor Car Co. has an- 
nounced a new light delivery speed 
wagon unit powered by a Gold Crown 
engine. It is to be known as the Reo 
1500 Lb. Light Special Delivery. (De- 
tails will be published next month). 


Field as well as factory installa- 
tions of the B-K Super Power System 
for heavy duty trucks, tractors and 
trailer units is now available accord- 
ing to the Sales Department of the 
Bragg-Kliesrath Corp. (This sys- 
tem was described in the September, 
1932, COMMERCIAL CAR JOURNAL.) 


Under the direction of George Frey, 
all sales and service activities of the 
A. C. F. Motors Co. have been coordi- 
nated with those of the J. D. Brill 
Co., Philadelphia, both of which are 
subsidiaries of the Brill Corp. 


Brooke, Smith & French, Inc., of 
Detroit, is advertising counsel for the 
Fruehauf Trailer Company, also of 
Detroit, according to announcement 
by Harvey C. Fruehauf, president. 


The Twin Coach Co., Kent, Ohio, is 
reported to be operating six days a 
week with a force of between 350 and 
400 men. 
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Armstrong cork gaskets and cork 
sheets, made by the Armstrong Cork 
Co., Lancaster, Pa., are now being 
distributed to the replacement trade 
by the Victor Mfg. & Gasket Co., Chi- 
cago, under the trade name of Arm- 
strong-Victor gasket products. 


G. L. Moyer, sales manager, Handy 
Governor Corp., Detroit, announces 
the appointment of the following ad- 
ditional distributor connections: H. P 
Schade, Philadelphia, Pa.; Magneto 
Ignition Co., Tulsa, Okla.; Car Parts 
Depot, El Paso, Tex.; Balko Battery 
& Electric Co., Houston, Tex. 


The Marmon-Herrington Co., maker 
of all-wheel-drive motor trucks, has 
closed the following distributors: 
Martin Truck Co., Indianapolis; 
Pacific Hoist & Derrick Co., Seattle, 
Wash.; Highway Maintainer Co., Lin- 
coln, Neb.; Northwest Machinery Co., 
Boise, Idaho, and the A. L. MacLean, 
Calumet, Mich. 


Federal-Mogul Corporation, 4809 
John R St., Detroit, Mich., is prepared 
to send a copy of its new 1933 bearing 
catalog on request to any automotive 
repairman. The catalog is cross in- 
dexed and is a guide to practically 
every bearing part in use since 1915, 
covering more than 3200 bearing 
numbers in both standard and under- 
size. 


A National Parts Congress under 
sponsorship of the National Standard 
Parts Association, will be held in the 
Stevens Hotel, Chicago, early in No- 
vember. 


Personnel 


T. G. Shedore, former manager Na- 
tional Accounts Department, has been 
made assistant sales manager of Four 
Wheel Drive Sales Co., Clintonville, 
Wis. Has been with FWD 16 years, 
starting as a mechanic in 1917. 


H. W. Perry has resigned from edi- 
torial staff of the S. A. E. JOURNAL. 
Previously Mr. Perry was with the 
National Automobile Chamber of 
Commerce as secretary of the motor 
truck, highways, legislation and ex- 
port committees. During 1919 and 
1920 he was general manager of the 
Trailer Manufacturers Association of 
America. 








These Men Wants Jobs 


A-15 (37) Nineteen years in truck business. Republic 
distributor for eleven years, then with White, GMC and 
International Harvester in wholesale and retail sales. 
Has traveled extensively through midwestern and east- 
ern states and is thoroughly conversant: with trucks, 
trailers and their appliances, as well as manufacturing 
practices and policies. Has a large automotive ac- 
quaintance. Willing to go anywhere. Available at once. 





Walter Tresz has been appointed 
service engineer for Aluminum Indus- 
tries, Inc., Cincinnati. He wi!l be as- 
sisted by W. E. Bennett, formerly of 
Procter & Gamble Co. 


W. E. Benjamin, formerly sales en- 
gineer, Pierce Governor Co., has been 
appointed sales engineer in charge of 
the eastern division of Klemm Auto- 
motive Products Co., Chicago, maker 
of governors. 


H. A. Prussing has been named 
vice-president, directing cab sales, and 
H. A. Yagle, general sales manager 
for the Taxicab Division of the Gen- 
eral Motors Truck Co. 


H. A. Gillies, previously sales man- 
ager, is now vice-president in charge 
of sales of American Brake Materials 
Corp. 


Harry A. Fitzjohn, organizer and 
formed head of Fitzjohn Mfg. Co., 
Muskegon, is head of the new bus 
division of Reo Motor Car Co., Lan- 
sing. 

R. D. Black, former advertising 
manager of Black & Decker Mfg. Co., 
Towson, Md., has been named general 
sales manager, 


C. A. Vane, general manager of 
the National Automobile Dealers As- 
sociation for more than 11 years, 
tendered his resignation to the board 
of directors during New York Show 
week. H2 plans to practice law in 
California. 


J. F. Bowman has been named vice- 
president in charge of sales of Federal 
Motor Truck Co., Detroit, by Presi- 
dent M. L. Pulcher. Mr. Bowman 
was general sales manager of Federal 
a number of years ago. He was with 
Garford for five years and then spent 
eight years distributing a line of 
passenger cars and trucks. 


Frederick G. Hughes has been ap- 
pointed general manager and vice- 
president of the New Departure Mfg. 
Co., Bristol and Meriden, Conn. 


Lewis P. Campbell, a member of 
FWD Dealer Sales Division during 
the past year, has been appointed 
District Sales Supervisor by the Four 
Wheel Drive Sales Co. of Clinton- 
ville, Wis. His territory will com- 
prise Colorado, Wyoming, New 
Mexico and parts of Nebraska and 
Texas. He has a long record of serv- 
ice in the highway and railroad 
building field and is familiar with the 
problems of these industries. 
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Servicing Can Be 
Halved by Design 


CONTINUED FROM PAGE 28 


Now, here is a question I should 
like an answer to. Why on a 1-ton 
truck must we put up with a cast 
steel wheel with the rim part of it, 
the wheel and tire mounted weighing 
almost 100 lb.?. In other words, why 
a 5-ton dump truck wheel when we 
used to be able to buy trucks with 
split demountable rims weighing about 
half? Which tire would you rather 
change on a wet day? The time re- 
quired to change a tire on the rim 
is so much less on the split rim es- 
pecially if the tire has been on for 
some time, that for light work it is 
poor policy to purchase a truck with 
solid rims and steel wheels. On our 
truck, I should recommend demount- 
able disk wheels with demountable 
split rims. They are very easy and 
quick to wash, paint, take off to get 
at underneath parts, etc. Also they 
are very light in weight and if dam- 
aged can be replaced at very small 
cost. 

The front axles of trucks are al- 
ways getting out of alignment. They 
seem to be too light and the king pins 
and bushings too small. I think we 
better put a good sturdy front axle 
and an oversize steering gear on our 
truck. While speaking of steering 
wheels, don’t you think that for sim- 
plicity and freedom from trouble, all 
engine and light controls and switches 
should be placed on the dash and not 
on the steering wheel? Did you ever 
work on a light switch located at the 
bottom of the steering gear after it 
had become well coated with grease 
and dirt? If you have, you will agree 
with me. 

The brakes of today are pretty good 
for stopping—that is, the foot or serv- 
ice brakes—but don’t you think larger 
surfaces would wear longer between 
adjustments? Evidently, the good, 
old-fashioned emergency brake has 
got a new name, parking brake, and 
serves O.K. if you are parked on a 
level road, but why not a brake just 
as good and just as powerful as the 
service brake? Therefore, on our 
truck let’s have good, big service 
brakes with quick adjustments and a 
real emergency brake that will send 
us through the windshield if we don’t 
watch out. 


In looking over the field from the 
truck users’ point, there is not a 1-ton 
truck made today that fills the need 
of the baker, florist, grocer, etc. 
Please remember that in this type of 
service, a full load in the morning is 
only a half load in about two hours, 
sO we are running around very lightly 
loaded over three-quarters of our time 
-on the road. A light-weight truck 
means more miles on tires, gas and 
oil, and we are buying these all the 
time. I think what the industry needs 
is a good light-weight 1-ton truck. 

For fleet use, a truck should be 
made each year with the same lamps, 
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fenders, radiators, cylinder heads, 
wheels, rims, etc., so we can standard- 
ize on our service. In all the articles 
I read, a lot is said about standard- 
izing on factory production, etc., but 
I think that if some up and coming 
truck manufacturer would go wild 
about the fleet users’ problems for a 
year or so, he would find some truck 
sales never thought of before and 
these would be repeaters. 

Now, this line of thought may be 
radical and out of the general run, 
but it gives ideas and the reasons for 
them. 

As I see it, the truck makers are 
now making a very good general con- 
tractor’s truck, and talking us light- 
truck users into using it. Why not 
give us a truck for light work that 
is light, so that we can run at a re- 
duced maintenance cost? We want a 
good 1-ton (not 1%4-ton), six-cylinder, 
valve-in-head, standard-from-year-to- 
year-on-the-main-parts truck. The 
wheelbase should be around 130 in. 
to handle the body for best tire wear. 
Any part of this truck should be read- 
ily accessible in order to cut main- 
tenance cost. 


Stutz Pak-Age-Car Has 


Removable Powerplant 
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springs connect with rings supporting 
the rear stub axles and below there 
is a rocker arm which swivels on the 
bottom of the transmission and drive 
unit housing. 

Wheelbase is 90 in., tread 52 in., 
overall width 61 in., overall length 
137%, overall height 84%. 

Weight of the vehicle empty is ap- 
proximately 1800 Ibs. and it is rated 
to carry 1 ton. Volume of the stand- 
ard body is approximately 260 cu. ft. 
and for milk delivery it will accom- 
modate 52 standard size quart cases. 
Turning radius is only 12 ft. 

The engine throttle, clutch and 
brake are controlled by a single lever 
placed to the right of the steering 
wheel. The throttle is controlled by 
twisting the grip, the clutch is con- 
trolled by the throttle and the brakes 
are controlled by pulling the lever 
backward. The car is started in a 
gear suitable for operating conditions 
and ordinarily gears are not changed 
while the vehicle is in motion. They 
can be shifted, however, if desired. 
The gear shift lever is in a horizontal 
position and it extends forward from 
the vertical partition in the rear of 
the driver’s compartment. 

The engine is a four cylinder 
Austin with cylinders 2.2 x 3 in., and 
it is set up for production of 7 hp. 
The transmission provides three 
speeds forward and one reverse. In- 
corporated in the common case is an 
intermediate reduction gearing and 
the final drive spiral bevel gears. The 
intermediate gearing may be changed 
to alter the equivalent overall gear 
ratio in less than one hour. The en- 
tire rear unit can be replaced within 





15 minutes. The radiator is flushed 
with the rear of the body. 

The front wheels extend forward 
of the body and the tires act as bump- 
ers when the vehicle contacts an ob- 
ject. In a test, the vehicle was driven 
into a brick wall with no results other 
than stalling the engine. The body 
which has rounded corners is made 
of steel and metal veneer panels con- 
sisting of three or more plies of ve- 
neer to which sheets of metal are 
attached on both sides. 





Truck Replacement 


Market Grows Huger 
CONTINUED FROM PAGE 11 


the first to disclaim any such good 
fortune. For one thing they do not 
view the 407,644 vehicles registered 
as trailers as any measure of past 
accomplishment or as a gage of their 
potential market. This is because 
they estimate that about 65 per cent 
of the registered trailers are not 
trailers in the truck sense of the 
term. They are the camp trailers and 
the two-wheeled carts that are made 
by any blacksmith shop. 

And yet, even accepting this de- 
duction of 65 per cent, the statistics 
would tend to show that 20,000 real 
truck trailers were added during 1932 
as new trailer registrations. To the 
few trailer manufacturers who were 
selling nationally a few years ago this 
20,000 would have spelled prosperity. 
But during those few years the num- 
ber of manufacturers courting the 
national market has easily tripled, 
counting of course the truck makers 
who are marketing their own trailers. 
The 20,000 distributed among them 
and the many sectional manufactur- 
ers would hardly be sufficient cause 
for manufacturers individually to 
heave their hats skyward. 

However, it is not to be denied that 
acceptance of trailers by operators is 
growing, due both to the influence of 
legislation and the increasing em- 
phasis on scientific transportation 
and economical operation. The future, 
consequently, is an encouraging one. 

The statistics on truck registra- 
tions, sales, production and replace- 
ments presented in the accompany- 
ing tables require no elaboration. In 
detail they tell the story of 1932 
truck business. 


A Guveie Speaks 


Immediate repeal of the truck law 
and a one cent reduction of the gaso- 
line tax was urged by Gov. Chas. W. 
Bryan of Nebraska in his message to 
the state Legislature. “If it is de- 
sired to regulate motor vehicles for 
the protection of the roads, it can be 
done without such drastic legislation 
that would seriously handicap the 
trucks in operation and would auto- 
matically remove hundreds of them 
from the roads,” he said. “Others 
would have to greatly increase their 
transportation rates, thus destroying 
the only competition that the railroads 
have ever had, which protects the pub- 
lic from excessive freight rates.” 
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Here’s the wheel 
that gets the 
toughest wear 


We challenge 


ou to put the 


27,000 miles already—and look at the tread! 


Goodyear Tire THERE! 


F YOU haven’t yet changed all around to 
Goodyear All-Weather Balloon Truck Tires— 


Try one on your worst wheel—the rear right— 
the wheel that takes the toughest punishment. 


Match its wear, miles, safety, economy, against 
any other tire in the world. 


A Goodyear leaps to meet a challenge like this, 
because a Goodyear knows it can win. 


Only Goodyear gives you the famous AIll- 
Weather Tread—the sure-pull, hard-biting, center 
traction tread that resists slip from all directions. 


Only Goodyear gives you the shock-absorbing 
body built of patented Supertwist Cord—the cord 
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MORE TONS ARE HAULED ON GOODYEAR TIRES THAN ON 


The Commercial Car Journal 





that stretches up to 61 per cent farther than 
ordinary cord and stretches your dollars to cover 
thousands of extra miles of hard trucking. 


Goodyear built the first pneumatic tires for 
trucks—has longest experience. Goodyears are 
proving coolest running, least trouble, lowest 
cost per mile on millions of trucks. See your 
Goodyear Truck Tire Service Station. 


HAVE YOU THE RIGHT TIRES 
FOR THE JOB? 


Goodyear offers by far the widest variety of Truck Tires. 
There’s a Goodyear for every type of truck, trailer and 
tractor. The Goodyear Truck Tire Service Man will help 
you stretch mileage, reduce costs. You pay no more for 
Goodyear quality. 
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ANY OTHER KIND 


February, 1933 





42 


The New York Show As a 
Fleet Man Would See It 


CONTINUED FROM PAGE 12 


for longer periods. Trucks, too, are 
stepping out as never before but we 
must credit passenger car engines 
with a high order of performance. 

Thin shell babbitt lined inter- 
changeable type connecting rod bear- 
ings seem to be making a hit. To 
shop men they offer the advantage 
that they can be replaced without 
removing rod and piston assemblies. 
If rods are removed from above the 
cylinder head must be taken off to 
install rod bearings of the cast type. 

Power plants, which are free to 
wiggle more or less, are found in 
many passenger cars. Truck men 
have been wondering about this type 
of mounting for truck engines, with 
some misgiving about allowing a 150- 
hp. truck engine to oscillate. The 
new Dodge commercial cars come 
right out with “floating power” and 
there we are. 


@Elliptical Pistons 

Pistons, pins and rings are receiv- 
ing special attention from designers. 
High speeds and heavy duty take 
their toll in oil consumption and wear 
of parts. Some pistons are cam 
ground, that is made elliptical, so 
that they will be round when hot. 
Pistons with a T-shaped slot are 
used by at least five manufacturers. 

Rings are narrower and more nu- 
merous. Width is down to % in. to 
3/32 in. in a few instances. This 
construction reduces friction and the 
tendency to round off the upper and 
lower corners. Number of rings has 
gone up to four and even to five. 
This is going in the direction of Diesel 
engines which must maintain com- 
pression at all costs. In the gasoline 
engine field oil control is probably the 
reason for using more rings. Two 
sections with a groove between are 
found in the new “hydraulic” rings as 
introduced by Wilkening Mfg. Co. 
This design provides two separate 
bearing surfaces on the cylinder wall, 
or rather the oil film on the wall, 
with oil between. 

If spark timing on the newer en- 
gines is ever less than perfect it will 
not be due to any lack of concern on 
the part of designers. Semi-auto- 
matic timing, accomplished by a cen- 
trifugal governor which advances 
spark as speed increases, has been in 
use for some time. A second control 
depending upon vacuum in the intake 
manifold, has been introduced and 
Chevrolet provides a knurled knob for 
manual adjustment of the basic tim- 
ing, under the name “octane selector.” 
They recommend setting the timing 
according to the fuel used. 

Stock bodies have been developed 
and refined until they can be used 
for services which formerly called for 
custom jobs. Dodge and Chevrolet, 


on opposite sides of an aisle at New 
York, showed the vocational applica- 
tion of stock bodies by displaying 
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complete jobs lettered with names of 


new owners. One express job, owned 
by a fruit store specializing in steam- 
ship baskets for departing travellers, 
contained such an attractive display 
of packed fruit that attendants and 
the public had difficulty in restrain- 
ing an urge to sample the display. 
Engineers are not leaving the rota- 
tion of the fan to any mere chance. 
Twin V-belts drive the fans on sev- 
eral vehicles, a new Lycoming engine 
has three V-belts to operate fan and 
air compressor. The latter unit has 
a water-cooled cylinder head. Air 
compressors, in fact, are more and 
more resembling miniature engines, 
in general design. And, speaking 
again of cooling G.M.T. is using in 
the T-18 model a new type of radia- 
tor core by Harrison which is em- 
bodied in several of the General 
Motors passenger car models for 1938. 
While looking over the passenger 
car displays and listening to the 
learned gentlemen who explain the 
special show chassis to the persons 
crowded about polished railings I 
heard about a number of features of 
design which the speakers claimed or 
intimated were new in the industry. 
I made note of them with the inten- 
tion of looking up the records when 
I returned to the office. Alas, the 
gentlemen were mistaken, in more 
than one instance, in describing fea- 
tures of design as new and as origi- 


nating in the passenger car field. 
Search through index of COMMER- 
CIAL CAR JOURNAL shows | that 


many of these “new” features were 
used in trucks years and years ago. 
The designs are worthy of note in 
a review of the Shows but for the 
information, and perhaps the amuse- 
ment, of truck men we add the’ ref- 
erence to the prior description of the 
development in C. C. J. back copies. 
Use of worm drive in the Pierce- 
Arrow eight-cylinder job was extolled 








Chase Made Directing Editor 


Julian Chase has been appointed di- 
recting editor of the Chilton publica- 
tions succeeding Norman G. Shidle, 
resigned. Mr. Chase returns to the 
directing editor’s chair after an ab- 
sence of five years, during which period 
he devoted his energies to the business 
management of Automotive Industries. 

Mr. Shidle’s plans for the future in- 
clude contributing regularly to a num- 
ber of publications, as well as devot- 
ing part of his time to the editorship 
of the S. A. E. JOURNAL. 





Don Blanchard, formerly editor of 
COMMERCIAL CAR JOURNAL and later 
editor of AUTOMOBILE TRADE JoUR- 
NAL, has been named editor of Awto- 
motive Industries. 

Leon F. Banigan, editor of Motor 
WoRLD WHOLESALE and then Market- 
ing editor of the Chilton Company, 
when that publication was merged 
with AUTOMOBILE TRADE JOURNAL, is 
now editor of AUTOMOBILE TRADE 
JOURNAL. 





by salesman on duty at the show 
chassis. ’Tis a strange coincidence 
that the company introduced worm 
drive in its passenger car line on the 
twenty-second anniversary of its own 
introduction of worm drive in the 
truck field. (The worm drive Pierce- 
Arrow truck was described in the 
March, 1911, issue of C. C. J.) 
“Power braking has made a great 
deal of progress this year in the pas- 
senger car field. B-K booster brakes 
will be standard equipment on no less 
than nine makes, * * *” says P. M. 
Heldt, engineering editor of Automo- 
tive Industries, in his review of the 
1933 models. More than 315 models 
listed in C. C. J. Specification table 
carry either vacuum or air brakes. 
(The B-K booster appeared in the De- 
cember, 1925, issue of C. C. J.) 
Four-wheel brakes are so common 
that the chassis explainers took them 
for granted. There were improve- 
ment, of course, but that was all. 
(Four-wheel brakes appeared in the 
truck field as early as Nov., 1913, on 
the Jeffrey Quad. See Nov. C. C. J.) 


@Nothing's New, It Seems 

Free wheeling engaged the atten- 
tion of almost all of the passenger 
car exhibitors. We were given to un- 
derstand that free wheeling developed 
just a short time ago had been re- 
fined and improved. (Free wheeling 
was introduced in 1907 by Interna- 
tional Harvester on a_ power-driven 
high wheel passenger vehicle.) 

Rubber mounting of engines and 
other parts is more popular than ever. 
The never-tiring booth attendants 
were not backward in crying its ad- 
vantages. (Mack sprung’ rubber 
mounting of springs, transmission, 
gasoline tank and steering column in 
a bus in October, 1923. They also 
incorporated rubber insulation in a 
practically-no-angle universal joint at 
about the same time.) 

It appears that use of cast iron has 
helped the passenger car engineers 
put more braking ability within 
drums of smaller diameter. (Ap- 
proximately 500 truck models now 
have cast-iron drums, front or rear 
or both.) 

X-type frames are going ahead in 
a big way. Allowing an engine to 
move within the frame eliminated the 
engine structure as a frame cross 
member, therefore frames must be 
braced by other means. One passen- 
ger car, representative claimed that 
his company originated the X-type 
frame. Perhaps he did not take time 
to look up the record. (The X-brace 
was embodied in the Safeway six- 
wheeler shown in July, 1924, C. C. J.) 

There was much talk at the show 
about independently sprung wheels 
and rear engines for the near future. 
Both ideas are incorporated in the 
new Stutz Pak-Age-Car. The truck 
field has other features which pas- 
senger cars can “borrow” such as: 
dry sump lubrication and waterproof 
ignition in the White 12-cylinder op- 
posed engine or power steering. And 
there are many more. 
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Engineers Turn Thoughts to 


Radical Automotive Ideas 


CONTINUED FROM PAGE 21 


present in connection with the develop- 
ment of automatic transmissions. If 
the public demands them, they will 
appear as standard equipment.” 

Some designers are looking forward 
to transmission systems in which an 
infinite number of ratios are provided 
between engine and wheels, for ex- 
ample, the gas-electric drive. Others 
are interested in automatic or partly 
automatic control of sliding gear or 
constant mesh sliding dog clutch 
transmissions. Planetary tansmis- 
sions, the type used in the Model T 
Ford, but with at least two speeds in 
addition to direct, have been incorpo- 
rated in several designs. 

Typical of the semi-automatic trans- 
missions are those which have a short 
lever below the steering wheel which 
controls, but does not engage, the 
various gears. The lever can be moved 
to any desired position and the next 
time the clutch pedal is depressed the 
gear is engaged automatically. 

Allied with automatic transmissions 
are automatic clutches. E. E. Wemp, 
Long Mfg. Co., discussed centrifugal 
and hydraulic clutches, expressing a 
preference for the centrifugal design 
for American use at the present time. 
He displayed slides showing construc- 
tion of clutches of this type developed 
py Borg & Beck and by his company. 

Design of a centrifugal clutch must 
meet several very exacting require- 
ments. These include a pedal release 
to be used when the engine is operat- 
ing at more than ordinary speed, a 
means of conversion to a convention- 
ally operated clutch when desired, 
freewheeling and accuracy in manu- 
facture. 


@ When Conversion is Needed 


Conversion is needed when it is 
desired to have the clutch engaged 
when the engine is stopped, as when 
parking on a hill in gear and when 
towing the car to start the engine. 
The clutch can be engaged without 
centrifugal action by mechanical 
means or by a vacuum cylinder. 

Hydraulic couplings, commonly 
designated fluid flywheels, were not 
neglected by Mr. Wemp although he 
prefers the centrifugal. It is used 
with a self-changing planetary trans- 
mission in the English Daimler car. 

Two engineers, at least, went to the 
very foundation of modern automotive 
engineering to raise questions. Wal- 
ter T. Fishleigh, consulting engineer, 
questioned whether axles, either front 
or rear, are desirable, and raised a 
doubt about gasoline as a fuel and the 
four-stroke Otto cycle as the proper 
operating cycle. 

The four-stroke cycle was put on 
the defensive also by Herbert Chase. 
He awarded the two-stroke cycle “re- 
markable possibilities in respect to 
compactness, high power for a given 
size and weight and high economy at 
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light loads.” He asked why engines 
could not be placed “below decks” 
(this has been done by White) and 
advocated rear position for engines. 
Then he boldly predicted a cylinder 
arrangement different from the simple 
in-line model. 

Extreme pressure lubricants, which 
rate much attention from investiga- 
tors these days, were discussed in a 
paper read by S. A. McKee, of the 
Bureau of Standards, which is work- 
ing on the problem of testing these 
lubricants. Tests to be of value must 
show results comparable with actual 
service and it developed during dis- 
cussion that Mr. McKee is developing 
a test machine which will closely 
approximate service conditions. 

Legislation covered the transporta- 
tion and maintenance session like a 
tent. T. R. Dahl, vice-president, The 
White Co., presented a paper on that 
very subject under the title “Legisla- 
tion Affecting Motor Vehicle Trans- 








NEW FORD FLASHES 


The new Ford V8 cars which will 
be displayed in dealers’ establishments 
on Saturday, Feb. 11, are larger, 
more powerful and of improved ap- 
pearance, compared with the first 
V8’s. Wheelbase has been extended 
from 106 to 112 in. and the new bodies 
are almost 12 in. longer than for- 
merly. Power of the engine has been 
stepped up to 75 hp. at 3800 r.p.m. 
without changing cylinder dimensions. 
Bodies are in the modern mode with 
slanting radiator and grille, wind- 
shield at 20-deg. angle, skirted fen- 
ders and flowing lines on hood and 
body. 

Major parts of the engine are the 
same except the cylinder heads which 
are now of aluminum. The compres- 
sion ratio has been raised to 6.33 with 
corresponding increase of maximum 
compression pressure from 114 lb. to 
138 lb. Torque has been raised from 
123 to 149 ft.-lb. Plugs are 18 mm. 

The new frame is of double drop 
type with an X-brace. The ends of 
the X are extended forward inside 
the main channels, and to the rear 
almost to the ends of the frame, mak- 
ing a double channel for much of the 
frame length. Main channels are 6 x 
1% x 1/10. 

The rear axle is of three-quarters 
floating type, but it now embodies a 
straddle-mounted pinion. Transverse 
springs front and rear are of charac- 
teristic Ford design. 

Bodies have an integral pan at the 
bottom extending forward to the foot- 
board space. This pan is arched at 
the rear, forming a tunnel for the 
torque tube and there is a circular 
opening under the rear seat to provide 
axle housing clearance. 

Prices had not been released when 
this was written (Wednesday, Feb. 
8), but are expected to be lower than 
on the V8. De luxe models probably 
will be $50 higher than corresponding 
standard jobs. 
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portation,” including so much infor- 
mation on the subject that it was 
agreed that use of facts at hand 
rather than the collection of them was 
the problem of the day. 

The railroads’ efforts in legislation 
did not escape notice and Mr. Dahl 
suggested the introduction of bills 
in legislatures calling for increased 
taxation on railroads and elimination 
of grade crossing as counter-offen- 
sives to be used for trading later on. 

Mr. Dahl charged the railroads 
with fostering legislation “as a smoke 
screen to hide their glaring ineffici- 
encies.” And he added, that “The 
motor vehicle operator is now being 
asked to pay for such gross ineffici- 
encies on the part of the railroads as 
the loss by one organization of twenty 
million dollars in a hotel in New York 
City.” 

The case for motor transportation 
should be taken beyond argument and 
the establishment of economic prem- 
ises directly to the public, said Mr. 
Dahl. He was seconded by such well- 
known leaders in the fight as A. J. 
Seaife, White Motor Co., retiring 
president of the S.A.E., Merrill C. 
Horine, of the Mack Company, newly 
elected vice-president representing 
Motorcoach and Motor-truck Engi- 
neering in the society, and Pierre 
Schon, General Motors Truck Co., 
himself a speaker on legislation at 
previous meetings. 

Inefficiencies of the railroads were 
criticized in the Motorcoach and 
Motor-truck session by E. J. W. 
Ragsdale, chief engineer high tensile 
division, Edward G. Budd Mfg., Phila- 
delphia, Pa. He showed that a rail- 
road express train traveling between 
Philadelphia and New York city 
weighs 3500 lb. per passenger carried 
and that the tariff on this weight of 
cast iron if shipped as ordinary 
freight would be $10.50, but the pas- 
senger responsible’ for the dragging 
of this weight at high speed between 
the two cities pays only $3.24 fare. 


@ Why Not a Fuel Rating 

A six-wheel power truck on the 
railcar weighs only 285 lb., but it car- 
ries 7000 lb., of power equipment 
including a 125-hp. Cummins Diesel 
engine, generator and storage bat- 
teries. 

There is need for a rating for fuels 
for high speed oil engines similar to 
the octane rating for gasoline and 
diesel engine designers and oil pro- 
ducers should cooperate to solve a 
common problem. In making this 
recommendation Max Hoffman, diesel 
engineer, Waukesha Motor Co., stated 
that specific gravity, which is the 
most commonly used rating for diesel 
fuels, fails to show the period of delay 
of ignition following injection of fuel 
and is, therefore, unsatisfactory as a 
knock rating. He recommended that 
the fuel rating include a knock rating, 
specific gravity, viscosity at 70 deg. 
F., pour point, Conradson carbon, 
water and sediment and sulphur con- 
tent. 
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Coordination Is Way to 
End Distribution Waste 
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destroy these forms of competing 
transportation. This is not generally 
realized, but those who have followed 
the activities of the railroads in their 
fight against waterways and highway 
users are well aware as to the ex- 
tremes to which this fight has been 
carried by a certain number of less 
progressive railroad managements. 
Restrictive trucking laws have been 
fostered and passage secured by the 
railways in a number of states such 
as Kentucky, Texas, Mississippi and 
Alabama, which were without the 
slightest scientific basis either as to 
regulation, taxation, dimensions of 
vehicle or rates for the safety and 
convenience of the public on the high- 
ways or for the protection of the 
highways and bridges themselves. 
Fortunately for railways and other 
forms of transportation, a number of 
independent and effective efforts are 
being made at this time to correct 
these serious evils and to bring peace 
to the warring transportation forces. 

One thing we must all realize 
whether on the railroad or hauler side 
of this controversy is, that the ship- 
per is equally interested in all forms 
of transportation and that a fair and 
prompt settlement of the controversy 
between the railroads and highway 
users is the most urgent question be- 
fore the public in the transportation 
field at this time. This settlement is 
a condition precedent to the proper 
coordination of our transportation 
facilities in the interest of an efficient 
low cost distribution. Such a settle- 
ment must be just if it is to be gene- 
rally accepted. It must be based on 
securing for the shipper, that is for 
the public, the best service at the 
lowest possible cost. 


@ Regulation Less Needed 


Until very recently the railroads 
had no serious competition and there- 
fore their service was in the nature 
of a monopoly requiring rigid regula- 
tion in behalf of the shipping public 
as to rates, prevention of rebates and 
other unfair discriminations, but to- 
day a formidable competition for the 
railroads in carrying both passengers 
and freight has sprung up in the 
shape of the motor vehicle. It is 
therefore much less necessary to 
impose on the railroads the wide 
ramifications of regulation under the 
Interstate Commerce Commission 
than formerly, and the National 
Transportation Committee [of which 
the late Calvin Coolidge was chair- 
man], which is studying all problems 
of railroad finance, service and opera- 
tion, will undoubtedly recommend the 
relaxation of many regulations which 
only burden railroads and increase 
shipping costs. 

Such regulation as is imposed must 
be carefully safeguarded so as not 
to raise the cost of transportation 
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over the highways to meet the arbi- 
trary level set by the railroads. The 
method of determining rates by the 
two agencies is entirely different. The 
railroads, unfortunately, did not de- 
velop in the early days their rates on 
some reasonable basis of actual cost 
per ton-mile plus terminal charges, 
but rather set up an artificial rate 
base determined by the amount the 
traffic would bear. They have been 
plagued by this artificial and unsound 
rate base for many years and are now 
gradually working toward a simpler 
and more equitable system based on 
hauling cost. The motor truck, hav- 
ing grown up without regulation and 
subject to intense competition from 
the railroads and from truckers them- 
selves, has developed a system of 
rates based on cost of hauling as de- 
termined by this intense competition. 
Many shippers are urging that regu- 
lation be removed from every form of 
transportation, that all government 
subsidies be eliminated from each and 
that each class of transportation serv- 
ice be placed on an open competitive 
basis. Although this has many ad- 
vantages, it seems to me that it goes 
a little too far back toward the rule of 
the jungle, but surely the public re- 
quires much less protection through 
regulation than before highway com- 
petition developed. This should be 
limited to protection against discrim- 
ination of rates to different shippers. 


@ Railroads Should Modernize 


It would be profitable for the raii- 
roads to carefully study every phase 
of their operation with a view to the 
making of every possible economy in 
every branch of its operations as well 
as to utilize all other improved meth- 
ods of transportation, whether by rail 
or truck, that would improve the serv- 
ice to the shipper. 

Several committees impressed with 
the vital importance to shippers of 
solving the existing controversies, are 
working vigorously to arrive at a 
compromise that will bring a better 
understanding to railroads, trucks and 
buses. I look for such an agreement 
in the near future and when this 
treaty of peace is signed, the railroad 
executives can then go back into 
transportation problems and work out 
economies and improvement in meth- 
ods that have been neglected. With 
the exception of the efforts of a very 
few railroad leaders, little has been 
done to coordinate railway, highway 
and water transportation agencies 
into well balanced, coordinated trans- 
portation systems having flexibility to 
meet all reasonable shipper require- 
ments as to the best method of long 
and short hauls and combined hauls 
by different means of transportation. 
The railroads of the country, being 
well organized into strong systems, 
with high grade management, should 
not hesitate to use buses and trucks 
where best suited for the purpose. In 
fact, railroad companies should be- 
come transportation companies in the 
broadest sense of the word and use all 





kinds of facilities best suited to each 
particular purpose. The _ railroads 
should study carefully all feeder 
branches and short haul lines with a 
view to their abandonment where ad- 
vantageous, with replacement of rail 
service by buses and trucks. 

In a study made by a commission 
appointed by the Governor of Rhode 
Island recently, it was found that in 
New England alone there are over 
two thousand miles of branch track 
that should be abandoned with write 
off of $200,000,000 of investment and 
corresponding reduction in transporta- 
tion fixed charges against the shipper. 


@ Tractor-Trailers Better 


Door-to-door pick up service, using 
demountable body and car container, 
should be extended and new pick up 
service with tractor-trailers should be 
established, semi-trailers being lifted 
bodily onto flat cars for haul to ter- 
minal station and there distributed by 
the tractors of the shipper or rail- 
road, to warehouse, store or dwelling. 
This type of service, which is now 
being studied by one of the leading 
railroads, would have many advan- 
tages in economy and convenience over 
the present container and demount- 
able truck body method. The tractor- 
trailer method would allow the pri- 
vate hauler to collect and deliver to 
the railroad with his tractor, using 
his own or the railroad semi-trailer 
for shipment to distant points by rail. 
On arriving at destination, a tractor 
owned by the railroad or shipper in 
local service, would distribute the 
shipment from door to door. In this 
way almost the entire cost of ter- 
minal handling would be eliminated 
and there would be no waste time for 
the motorized unit at each end. 

The largest element of expense in 
shorthaul shipments by rail is the cost 
of getting freight delivered to the 
station, through the warehouse, into 
the car and the reverse operation at 
the end of the journey. A _ recent 
study indicates that the average cost 
per hundredweight for handling 
freight by various kinds of transpor- 
tation from shipper door to that of 
consignee is, for short distances, al- 
most entirely dependent on the cost 
of the terminal service. It was found 
that below 110 miles it was more 
economical to use a 5-ton motor truck 
than to use the best type of rail car 
method, while for the continuous car 
this point is about 70 miles. It was 
also found that the tractor and semi- 
trailer when well organized, compete 
favorably with the present rail meth- 
ods for distances up to 250 miles. 

A detailed study of these various 
relations between the different forms 
of transportation will eventually lead 
to a sound solution of our transporta- 
tion problems by complete transporta- 
tion systems that may be developed in 
the future, and as a result, the pro- 
ducer, the shipper and the consumer 
will each receive his fair reward for 
the service rendered by him to the 
public. 
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F, AS the saying goes, ‘A commercial car is 

known by the company it keeps’’—then there’s 
no question about the reputation enjoyed by Chev- 
rolet. The long, impressive list of Chevrolet fleet 
owners reads like the “Blue Book” of American 
commerce and business. All the best-known firms 
in the packing industry are there. And the leading 
food companies. The famous gas and oil corporations. 
The large tobacco concerns. In fact, this whole 
page could be packed full of names of Chevrolet 
fleet users—names that you know and whose busi- 
ness reputation you respect. And it all goes to 
confirm this one hard and fast rule of modern 
business: When a product comes on the market, and 
proves its ability to save a firm money, then 
American business is going to demand it, in a big 
way! And that’s exactly what is taking place today. 
Cost-records have proved that Chevrolet cars and 
trucks—with their rugged chassis, big well-built 
bodies, and SIX-cylinder, OVERHEAD valve engines 
—are cutting mileage costs down to rock bottom. 
With the result: Chevrolet is today the leading 
choice of leading firms for lowest transportation costs. 
CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN 





Illustrated above is the Chevrolet Special Panel, $545. Chevrolet trucks are priced as low as $440. Chevrolet passenger cars are 
priced as low as $485. All prices f.o. b. Flint, Michigan. Special equipment extra. Low delivered prices and easy G.M.A.C, terms. 


CHEVROLET PASSENGER CARS AND TRUCKS 


The Commercial Car Journal 


February, 1933 
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101 3oal4:4/340[49-8] 90-2500] L) C] Cl7-255 rr W|FP [No |Zen [uilpR [ok [yey [Be {Sp Tim 32006 Tatty [sect [EB [44 | 97 [34 |doxass 5ax3 [3 
loslassla 3|286]43- 3], 95-2500] L] C] Ci7-26¢ li |FP INO [zen [MID [QE |D-BL Pe |Spi Tim so THY |gcele |B [132 |,92 [34 |4ox23s [oax3s [39 
12}4a7 [4 oslas 6|112-2200| W] Gf Gle-ass (HLE[EE [No [zen [MIDE DR ID.BL [Pe [Spi [Tim 264508 TAIHV |876la [TD /162 |109 |34 |46x3” |e0ond35 [42 
19a|348/5-0|150|27. 3) 70-3200) L| Cl C}7-23¢ liowlrp Ino [Zeb [MIP PBL [pe [sm [aim2zasorwlRos |rata jozila [rp |i62 ios [34 46x3 [56x4 |g 
-0/150)27. M/DR |DR |P.BL |Pe |Spi_ [tim 30000 L4IHV [380Ip [Tx \% i 
04/318|4.6 “OF 80-2700) LI Cl Cl7-254 [1141FP [No [Zen [MIDR |DR [PBL [po [SPL [Zim 31000H T41HV |a5zia |x | & | 3 [3 gexoie [gas 2 
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GENERAL (See Keynote) TIRE SIZE MAJOR UNITS. FRAME 
bs -] ~. <= ENGINE TRANSMISSION REAR AXLE « 
eo; 2 <= 2 —] 
sié be e ° 
= 2 = = o= = e a 
MAKE oe =/& > c 3 2e 3 « 3 3/RATIOS 5 
315 a 1 o= z +) .) o/c e 
7 AND s Pw |e é © 8 6 3° ° oot ° al} | 
e = = elo > 1° 
FH MODEL xe |2l?lg/ 2 |s . 5% = sss] = Fe |e a 
a = i] = 0 sy 3 a) pe 
E » oil eS 4 : og s |ses2} § |Esle : 
Zz 4 4 a] . e 3 — e Ss s e os bel’) e « e A] - 4 
© els w c . on e “ ae x 2 isl = e 4 
g s |eisis| & | e s 2 35 s |8s/53] = Sele 2 > 
a = Vial= i) 3) a "4 = za = ahi<g = o ial = a oe 
1|Corbitt. ..(T)12B6T)|4-7 3465/(3) |(3), 23900 | 4870)B8.25/20 ,DB8.25/20 |Con E602 )6-4%x444|BL 335 U 4| No) Tim H |SF ,;H,Op 7x334x% |T 
2 5-8 4875)(3) |(3)| 30400 | 5870/B9.00/20 |DB9.00/20 |Con E 6-414 x414|BL 335 U 5| No/Tim 58200H |SF | H/Op 7x3%4x4 = |T 
3 8-10 |5500}(3) |(3)| 36200 | 8100)B9.75/20 |DB9.75/20 |Con22R |6-414x5\%4|BL 535 U 5| No|Tim 75720H |2F | HI|Op 8x3%x\ |T 
10-15 {6500} (3) |(3) 9200/B10.50/20 |DB10.50/20 |Con 16H _|6-4%x5%|BL 7212 |U 4] U3/Tim 66720W |2F |H/Op 8x3x _ 
144-2 |1595]150]180] 11200 | 4900/B6.50/20 6.50/20 |Her WXA2 |6-3'44x4%4|Fu MLU_ | U4| No|Tim 53200H |BF | HI5. 14/32.6/6x3x P 
2195/150/180) 13400 | 5650/B7.50/20 |DB7.50,20 |Her WXB_ |6-334x414|Fu MLU__| U4| No|Tim 54200 |BF |HI|6.8 |34.9|7x3x\ P 
244-3 |2725]150/180) 16 5750/B7.50/20 |DB8.25/20 |Her WXC2 |6-4%x4%4|Fu MLU | U4| No/Tim 56200 |BF | H/6.16/31.6]7x3x\% P 
3 250}166/208) 20700 | 7425/B8 25/20 |DB9.00/20 |Her WXC3 |6-414x44|Fu JVUOG| U5] No|Tim 58200 |BF | H\|6.8 .4)7x3x P 
: 4 4450]170/220] 2 8500/B8.25/20 |DB9.75/20 |Her YXC2 |6-444x4%|Fu VUOG | U5| No|Tim 65720 |WF|HI|6.8 |48.0|/7x3x% P 
-100W|5 5500/170/235] 33600 |10500/B9.75/20 |DB9.75/20 |HerRXC_ |6-454x5%|Fu MHU | U4/A 3/Tim 66720 |WF|HI6.8 |84.8|7x3x\% P 
.. 150W|7% 6500}170)245) 46100 °°/11500/B9.75/20 |DB10.50/20 |Her HXB_  {6-5x BL 735 U5] No/Tim 68720. |WF | HI6.8 |42.7|9x3%x% /P 
<n .....200W]10 $500]180/250 12500/B9.75/20 |DB10.50/20 |Her HXB_|6- BL 735 U5| No|Tim SwW310 |WF | HI6.8 . 7/9x3 34x P 
(4 Whl. Dr.) . .60/4 5750] 180}2 19000 | 8700/B9. DB9.00/20 |Her WXC3 |6-44%x414|Fu JVUOG| USA 2/Wis 69317B |DF | H|8 4 |153.|/7x3x% P 
14] (4 Whi. Dr.).. .80/6 6800)180/225) 24000 |11000/B9.75/20 |DB9.75/20 er RXC 154x5 1 VU U5|A 2/Wis 1237 DF | Hj8.0 |152./9x34x - 
15|Diamond T...210SF|134 545]135)158} 8500 | 31 5.50/ 6.50/20 Her JXA_ |6-3%%x4 GT U 4] No|Cla B364 S% |H/5.4 |34.6|7x24x 14 
_" eae 10FF\1% 565]135]158] 8500 | 3100/B5.50/20 |B6.50/20 Her JXA_ |6-33%%x44|WG T9 U 4) No|Cla B373E {SF | H/Opt 7x24%XxXy |T 
| eeeeecore ee 2404/1354 795/137/167| 10000 | 3500}/B6.00/20 2x6 Her JXA {|6-3%x44%|WGT9  |U 4} No|Cla B410 SF | H/Opt 7X3X yy iy 
| RR RRS 310)2 995}155}1 12000 | 4200/B6.50/20 |DB6.50/20 |HerJXB  |6-354x4 GT9 U 4| No|Cla B613 SF | H/Opt 7X3xX yy T 
eee 350/2% 1295/155/179} 14000 | 4700/B7.00/20 |DB7.00/20 |HerJXC_ |6-3%x4\4/|Cla R103 |U 5] No|Cla B642 SF |H/Opt 7x3x 3 P 
20 3 1695)}160}194) 15000 | 5400/B7.50/20 |DB7.50/20 |Her WXC |6-4x: 0 W5B__|U 5] No|Cla B642 SF | H/Opt 644x3xk |P 
3 2135/200/200) 15000 | 6200)B7.50/20 7.50/ Her WXC /|6-4x4% |Co RUS4C/U 4/ No|Cla B642 F | H/Opt 6%4x3xk |B 
Al3 2650/166/208} 17500 | 6420/B8.25/20 |DB8.25/20 |Her WXC_ |6-4x4 4 Co RUS4C|U 4] No| Wis 69317BL|2F | R/Opt 634x3x\ IC 
3 74/240} 17500 | 6600/B8.25/20 |DB8.25/20 |Her WXC3 |6-4%x4%|Co RUSC |U 5| No|Wis 69317BL|2F |H/Opt |Opt |}6%x3x% |P 
3|3—4 3395}169/230} 20000 | 7540/B9.00/ DB9.00/20 |Her YXC_ |6-43%%x4%|Co RUSC |U5 Op 123 2F | RiOpt 634x3x\ |P 
3-4 3695}179}246} 20000 | 7600}B9.00/20 |DB9.00/20 |Her RXB_ |6-444x5%|Co RUSC |U 5] No|Wis 1237H |2F | HIOpt 644x3x\ |P 
4 1995}168/201] 18000 00/20 |DB8.25/20 |HerWXC |6-4x Co RUS4C|U 4] No/Tim 58205H |SF | H|Opt 634x3x\ |P 
4-5 4925)}178/238/ 24000 | 9300/B9.75/22 |DB9.75/22 |HerRXC_ |6-454x5%|Co SA5 A 5/0Op |Wis 1737 KW|2F | R/Opt 7 3x3 4x |P 
2% 3200/160]160} 18100 | 5100}/B9.00/20 |DB9.00/20 |Lyc ASD |6-3%x413;/BL 314 U 4] No|Tim 58: F |HI7.8 X214x\ |P 
My 375/109}109 4025 1925} B5.00/ 5.00/19 wn 4-3%x4% |Own U 3] Nolown S% | H/4.66/13 x1%4x Cc 
% 445}109]109} 4125 | 1975]/B5.25/19 {B5.25/19 Own 6-34 x4\% |Own U 3| No|jOwn $% |H/4.66]/13.9)5x1%x& |C 
%-1 24/124] 4760 | 2260/B6.00/ 6.00/20 Own 4-354x4 4 |Own U 3| Nojown S% | H]5.63/21 x2 62% Cc 
%-1 | 595]124]/124) 4860 | 2360/B6.00/20 |B6.00/20 Own 6-3 34x3%|Own U 3] Nolown s H/5. 11/19. 2|6x234x Cc 
3-1 7}131]157] 5900 | 2450|B7.50/17 |B7.50/17 Own 4-354x4% |Own U 4] Nolown iS} H[5. 85/36. 1|7x2 4x Cc 
4-1 597]131]157| 5975 | 2520/B7.50/17  |B7.50/17 Own 6-34 x44 |Own U 4] No|jOwn SF |H/5.85 1|7x2 4% Cc 
.|1-144 | 495/133]133] 5840 | 2590/P6.00/20 32x6 Own 4-354x44|Own U 4] Nolown S% |HI5.6 1/6x2%x iC 
1-144 | 595/133/133] 5940 | 2690/P6.00/20 |P32x6 Own 6-334x3%|Own U 4] NojOwn $% |HIJ5.1 .416x2%x Cc 
1-2 525]131/157] 8200 | 2490/B6.00/20 {P32x6 Own 4-354x4% |Own U 4] No|Own SF | H/5.85/36.1/7x24x# |C 
1-2 585]131]157] 8275 | 2560/B6.00/20 |P32x6 Own 6-3 4x44 |Own U 4] NolOwn SF | H/5.85/36. Pan: Cc 
1%-2 | 595/136]165) 8225 | 2581|/B6.00/20 |P32x6 Own 4-354x4% |Own U 4| No|Own SF | H/5.67/37. 1|7x254x Cc 
144-2 | 695/136]165) 8275 | 2631/B6.00/20 32x6 Own 6-34 x4\%|Own U 4] NojOwn SF | H|5.67|37.1|7x2 24x 8: 
1 4-24 1425/140]165] 10175 | 3780/B6.00/20 6.00/20 jOwn 6-3 %x3 7% |Own U 4] NojOwn SF | H/6.38]41.4|7%x2%x\/C 
2- 795}136}i65} 10500 | 3345/B7.00/20 |DB7.00/20 |Own 6-34 x434/Own U 5] NojOwn SF | H/6.37/50.9/84x2HxHIC 
2-314 |1995]150}190] 14590 | 5173/B6.50/20 |DB6.50/20 |Own 6-354x5| |Own U 4] NojOwn SF |H/6.38/43.7/9# x34%x¥4/C 
3-4 1515]135]185] 12250 | 4235 x DP32x6 Own 6-334x44|Own U 4| NojOwn S$% | HJ7.13|46.3|7x2%xuy IC 
3-544 |2575]170]195| 19429 | 5789)P32x6 DP32x6 Own 6-354x5 wn U 4] No|lOwn SF | H/7.12|/48.8]10x34%xy% |C 
4-744 |5350)195)2 25000 B9.75/20 |DB9.75/20 |Own 8-314x5 jOwn U 5) NolOwn SF | HI/7.71/69. 10ux3Hx4 Cc 
1 1095]135]145] 7500 | 3075/P. P30x5 Bud J214__ |6-3%x4_ |WG T9 U 4] No|Cla B370 SF |H]5.6 3154x384 x4|T 
1% 2050]150)}Op 9000 | 3950)P30x5 P32x6 Bud WTU /4-3%x5%|Fu MKU12|U 4] No| Wis 4627 2F | R/6.57/26.3/5x1%x\ IT 
1% 2150|150}0p| 10500 | 4100|)P30x5 P32x6 Bud HS6 -334x414|Fu MKU12|U 4] No| Wis 4627 2F | RI6.57/26 .3|6x2x4 +r 
2 3275|156/0p| 12500 P32x6 P34x7 Bud KBU-I |4-4x5 4% |Fu MGU14|U 4|Op |Wis 6617 2F | RI6.9 6x2x 4 ay 
2 3425]168)0p}| 15500 | 5850)P32x6 P34x7 Bud DW6_ |6-33%4x5 |Fu MGU14|U 4/Op |Wis 6617 2F | R/6.33/41.1/6x2x\ T 
2% 3855/190/Op 5860|P34x7 P36x8 Bud EBU-I |4-444x54|Fu MGU14/U 4/Op | Wis 8817 2F | R/7.85/51.0/7x2%x% =|T 
2% 3955|190}/0p | 17500 | 5800/P 36x: Bud DW6 _|6-3%x5 |Fu MGU14/U 4/Op | Wis 8817 2F | R/7.85/51.0|/7x2%x\% IT 
3 4010)186}Op} 20000 | 6500/S36x5° $36x10° Bud YBU-I |4-44%x6 |Fu RUI6 |U 4/Op|Wis 892A 2F | R/7.25/34.8|8x24%x\ |T 
3 4430|186}Op| 20000 P36x6 DP38x7 Bud BUS |6-4x5% |Fu RUI6 |U 4/Op|Wis 892A 2F | RI7.2: 8x24%x\ |T 
3 5 16}Op}| 22000 | 7560|/P38x7 DP40x8 Bud K428 |6-4 4x0 %|Fu HOG |U 4/Op|Wis 1418 2F | RI8.18/76.7|10x2%xy |T 
5 5 Op} 26000 | 9200/s $40x12 Bud BBU_ [4-5x Fu HU18 |U 4/Op/Wis 1458 2F | R/9.12/57. |10x2%xy |T 
5 6300)196/Op} 26000 | 9200/B9.75/20 |DB9.75/20 |Bud GL6_ {6-4: Fu HU18 |U 4/Op|Wis 1567 2F | R/10.: 10x2%x¥y |T 
2 2 143};0p} 10500 | 4700 x P34x7 Bud WTU /|4-334x5%|BL 31 U 3] No/Tim 64600 |W] H{6.5¢ 5x3x Cc 
2 2950|143/)0p| 10500 | 4800)P32x6 P34x7 Bud HS6 = |6-334x44|BL 31 U 3] No|Tim 64600 |W14| HI6. 5¢ 5x3x% Cc 
3 3 60/0p} 15000 | 5600/P32x6 P36x8 Bud DW6 __/|6-3%x5 |BL 324 U4) No/Tim 65001 |WF | H{6.7: 6x34%4xw% |C 
3% 4250/166/0p| 16500 | 7200/S34x5 $36x8 Bud EBU-I |4-44x5%4|BL 51 U 5] No/Tim 65706 |WF | RI8.5 517x3%4x\w |C 
3% 4250/130/0D} 17000 | 6500/S36x8 $36x8 Bud EBU-I |4-447x54|BL 51 U 4/A 2|Own E I RI|8. 06 O6x3 4x II 
Cc\4 4750|172;}\Op| 18000 | 7400 S$36x8 Bud K428 |6-434x4%4|BL 55 A 7| No|Tim 65706 |WF|RI8.5 0|7x3%4x\% |C 
5 5200|172/Op} 21000 B10.50/20 |DB10.50/20 |Bud L525 |6-414x514|BL A 7| No|Tim 76725 |w/2F| R/Opt |Opt |8x3%x\ |C 
5-7 7600/168)Op} 28000 P34x7 DS36x7 Bud GL6 6-44%4x6 |BL 70 A 7| No/Tim 68700 WF | RjOpt [Opt |9%x3%xHIC 
14%-2%] 850/143/167] 10000 700/B6.00/20 |DB6.00/20 |Wau XAK |4-334x4%|WG T9 U 4] No/Tim 53600H |B% | H/5. 14/32.9/5%x3x4 IC 
14-21 161)173| 11200 | 3975)B7.00/20 |DB7.00/20 |Wau TS 6-3%x4%|WG T9 U 4] No/Tim 53200H |BF | H/5. 66/36. 2/5%x3x4% IC 
2-3 1850)161|177] 13400 | 5150|B7.50/20 |DB7.00/20 |Wau TL 6-3 34x4%|WG T U 4| No|Tim 54200H |BF | H]5. 83/37. 3/5%x3x\ |C 
24-4 |2450/178/196] 16300 | 5750/B8.25/20 |DBS8.25/20 |WauMK  |6-4%x4%|BL 314 U 4] No/Tim 56200H |BF | H]6. 16/40. 6|8x3x4 T 
3-5 3100/178}196] 19500 | 6500/B9.00/20 |DB9.00/20 |WauMK_ |6-41%x4%|BL 314 U 4] No|Tim 58200H |BF | H/6. 83/45. 1/8x3x4 T 
5-7 4 82/200} 25300 | 8080/B9.75/20 |DB9.75/20 |WauSRK |645%x5\%|BL 554 U 4/A 3|Tim 65706 |WF | R/5. 69/139. |7%x3 4x IC 
oe seer 120]120] 8000 050}B6.00/20 |P32x6 Con W 4-34%x44%|WG T9 U 4| No/Cla B374 SF | H/5.67/38.2|6x2%x% |D 
1% 670}130)190] 10000 | 3225|B6.00/20 |P32x6 Con W10 |4-3%x4\%|WG T9 U 4] No|Cla B374 SF |H]6.38/40.8|6x2%x% IC 
1% 695) 130 10000 | 3225/B6.00/20 |P32x6 Con 25A 6-33%%x4_ |WG T9 U 4] No|Cla B374 SF |H]6.38/40.8|6x24%x% IC 
1% 1145/132]164) 10000 | 3765/P30x5 DP30x5 Con 16C 6-3 34x45 |Own 7774 |U 4) No|Tim 52005H |SF | H/5.83/29.2|6x2%xy, |C 
2 1245]132|188} 12000 | 3865/P30x5 DP30x5 Con 16C 6-344x4%|Own 7774 |U 4] No/Tim 54200H |SF |HI/6.8 |34.0/6x2%x iC 
2 995]132)188} 11500 | 3750/B6.50/20 |DB6.50/20 |Con 25A 6-3%x4_ |Own 7774 |U 4] No/Tim 54200H |SF | H|6.13/34.0/6x2%x Cc 
2% 1445/151/200} 13500 | 4580)/P32x6 DP32x6 Con 16C 6-3 34x454|Own 77 A 4] No|Cla 8610 SF | H]6.38]38.516x3%x\% IC 
24-3 |1745]151/200} 15000 | 5110|/P32x6 DP32x6 Con 16C 6-334x45%%|Own 7776 |A 4] No/Tim 58000H |SF | HI7 1/6x3%x\ |C 
244-3 |1880/151/200} 15000 | 5110)P32x6 DP32x6 Con 16C 6-3 34x454|Own 7776 |A 4| No|Tim 65001H |WF | H]8.75/52.9/6x3%4x%j IC 
WI2% 1595|148]185] 14000 | 5110/P32x6 P36x8 Wau V 44x wn 7754 |A 4| No/Tim 64603H |W34| R17. 25136.3/6x3%x% [C 
2%-3 |1795)148|185| 16000 | 5400|P32x6 DP32x6 Wau V 4-4 wn 7754 |A 4|No|Tim 65001H |WF | R|8.75|/43.8/6x3%4x% IC 
7|2%-3 |1945)175]237] 15000 50/B8.25/20 |DB8.25/20 |Wau6MS_ |6-334x4%|Cla R100 |A 5] No|Cla B642 SF | H\6. 43/45. 5}10x3%x\% |T 
344-4 |2295/175/237) 18000 | 6550/B9.00/20 |DB9.00/20 |Wau 6MK |6-414x4%|Cla R900 |A 5] No|Tim 58200H |S/2F] H/6. 83/55. 5|10x3%x\ |T 
B/3%4-4 |2550]165/230] 19000 | 6645/P34x7 DP34x7 Con 16R 6-4x4% |Own 7784 |A 4] No/Tim 58200H |BF | R/6.83/44 5]744x3l¢x¥y|(C 
344-4 |2685]165/230] 19000 | 6645|P34x7 DP34x7 Con 16R_ |6-4x4% |Own 7784 |A 4/ No/Tim 65200H |w/2F] R/6.75/44.0/714x3 gx |C 
2443 1745}157/206] 15000 50/B7.50/20 |DB7.50/20 |Con E600 |6-34}x4%4|Own 7784 |A 4] No|Cla B610 SF | H|6.38/38.5|6x3%sx4 IP 
3-314 |2045/157|206} 17000 | 6100/B8.25/20 |DBS8.25/20 |Con E600 [6-344x414|Own 7784 |A 4] NolTim 58000H |SF | H|7.8 6x34%x\ |P 
3-34 |2180]157}206} 17000 | 6100/B8.25/20 |DB8.25/20 |Con E600 |6-314x4'4|Own 7784 |A 4] NolTim 65001H |w/2F| H|7.5 6x3 24x }4 P 
414-5 60]165/230} 22000 | 7420 DP36x8 Con 20R 64% x4%|Cla B 710 |A 5) No|/Tim65706H_ |w/2F| R|7.75 74x3%x\I/C 
V\6 4485]/195/249| 26000 | 9550)B9.75/20 |DB9.75/20 |Con 21R 6-4%4x4%|Cla B 710 JA 5] No|Tim 76725H_ |w/2F| R|7.92/51.5|754x34x¥,|P 
eee 6 4895|195|249] 26000 50|B9.75/20 |DB9.75/20 |Con21R  |6-434x4%4|Cla B 710 |A 5] No|Tim 76725W |w/2F| RI7.92|51. 517 5x3 146x%/P 
4 X8DR-X8|7% 4335)|162|186] 30000 50|S36x’ $40x14 Con B7 4-5x la B 710 |A 5| No|Tim 68700DP|w/2F| R/11 7 944x3%x} |C 
95)__....X8RDR-X8R/7%4 4735|162|186| 30000 |10475|/P40x8 DP40x8 Con 21R_ |6-4%x4%|Cla B 710 |A 5] No/Tim68702DP]w/2F| Rj11. 9x3 %4x|C 
96) Fisher-Std...JR-BX| %-1 | 875|120|128} 6800 800] P30x5 P30x5 Con W110 [4-3%x4\%|WG T9 U 4] No|Sal F % | H/5.37/34 Gayx2 YxwIC 
_ Sees se | bt: 950/128]/136] 7800 | 3150/P30x5 DP30x5 Con W20 |4-4%x4\%|Co F4B U 4] No/Tim 52200H |SF | HJ5.83/37.3/6x2%x\% |C 
144-2 |1090]136]165} 8800 | 3220/P30x5 DP30x5 Con 17E 6-3%%x4 |BL 214 U 4| No/Tim 53200H |SF | H/5.14/32.9/6x2%x\% |C 
5A|134-2 |1390}144/165|} 8000 | 3250/P30x5 P32x6 Con 17E 6-3%x4 |BL 214 U 4| No|Tim 52200H |SF | H|5.83/37.41/6x2%x\ |C 
2 1945}156]162} 13200 | 4000)P32x6 DP32x6 Con 16C 6-4x: BL 314 U 4| No|Tim 54200H |SF | R/5.83/38.5/6x2%x% |C 
3 2495}160]190} 16800 | 5800|/P34x7 DP34x7 Con 16R_ = |6-4x4% L 314 U 4| No|Tim 56200H |SF | R/6.16/40.617 4x2 Wx |C 
3 2975/160|190} 16800 | 5800|P34x7 DP34x7 Con E600 |6-3#x44|BL 334 U 4) No/Tim 56200H |SF | R/6.16/40.6/7%4x214x%/C 
3% 50]155]/190] 16800 | 5600|P34x7 DP34x7 Con 16R~  |6-4x4% L 33 U 4] No/Tim 58200H |SF | R/6.16/32.9/6%x2i%4x%/C 
Al4 4500}146]190| 21600 | 6900|P36x8 DP36x8 Con 18R_ |6-4x4! L5 U 7| No|Tim65720TWISF | R|7.75|73. 7 24x2 4x te Cc 
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ro Be aes 4 Pel hi P4342 oe eee ae oS - Ss 0S 257) 7} } 
2-6 a as + 7 \ S ap-3i 5% EP _ Zen |MJAL |AL |P.Lo [Lo [Spi [Tim 11703H |Ros |L4IH = /225Ja_ [TX | 88 5415 N 
5.0]138|27-3} 61-3000] LC} Alz-235 | 9HIER [No gen |MJAL JAL [PBL |Lo [Spi [Tim 30000H |Ros |LA1H — [259Ja [EX }108 | 604 N 
12: Olt olay: 3] bo-a900] LiCl alz-238 iowlee [No [zen IMIAL |AL [PBL |Lo |spi [rim alooolt {ites [Lata [sola fre |180 | S052 N 
. | Be ge ap) A =e ( i axe — MiAL jAL BL 4 S Tin. 380)\a xX : 5 } 
4-1]196/38-4) 73-2400) Hi C Cli-2% |I3H]ER [Ha {Zen [M DR |DR|P-BL |Lo |Spi_ [Tim 33000H |Ros |L41H = [577|a__ [TX 120 i ” 
2}288]4"1}1so/s2-6) 73-2700] 1 C] Clz-2% [124 |FE Ha |Zen |M|DR |DR |D.BL |Lo |Spi_ [Tim 33000H |Ros |L41H [6s0fa_ [CD [120 | 74 14 
ie ote a4 Hh ae ers Belo g- 3% ists FP |Ha zen M|DR |DR |D.BL_ {Lo Spi Tim 33000H |Ros |L41H 660ja |CD |144 79 le 
s}339/41}212}38. 4] $0-2400) H) Cl C]z-2 34 3% (EP [Ha [Zen JMIDR |DR |D-BL [Lo [Spt [Tim 35100TwRos |W41A |76sla_|CD [126 | 69 6 
2s}. 11268145. 9] 100-2600) HC] Cl7-2%4 3% EP [Ha [Zen JMIDR |DR |D-BL |Lo [Spl [Tim 35100Tw\Ros |w41a |76Sla_|CD |144_ | 94 iG 
£2014 Aiaeeieh- 2] '00-200e) Si Sigs |e" lee Ime lnen lelow low [poe low fant [oun Wlnpenivant lime la | ss x 
200)4 . 6)128)24.0) 50-2 3] A]3-: y : Ss Ww wnlO4IM 1s6ja |4I |..... 2574). I 
sole Saat 3] aga elas 2 lps WN iden [Bios [oe fois (yee (Gen (Genius leek Bt | das Saat rae 
25114 _5|160125.6| 50-2000] H| G| C]3-2Ar] 8 [PC [No |Zen | V AL |AL Fba Ipc |pto lows enim Wie be laine la . 
251/4.5]160]25:6| 50-2000] HG] C}3-2 Ar] 8, [PC |No |den | VIAL |AL D.DG |Pe |Blo |Own H Ros |OT/4XM |238/G [21 |112 1 5234x3434 
Lizlastle: slosolao: 5 Se-a00] L1G cle-ase lizselpc |Wa |Zen IMINE INE [DBL |be |tlo lown U Sraam leasia fat lize | 67 rete bettd ts 
113/39814.0|210136.1| 36-1350] T/G| Cl3-2 [12 [Pc |ee [Str | GINE |NE |o.n i [he len lowe pes ON ee 4 5244x2412 
114}411 4.6/265|40.8| 91-2300] L|G|Cl7-3 |1374|PC |Wa |zen |M|NE |NE Ons Pe Bio jown U ne OT/4xM 338lG at lias 93 Biers N 
5 rt x | aly, steisee lure bao : 5 D 
115/41114..6)265/40.8) (91-2300) L} G Clz-8  |13%6|PC |Wa [Zen [MINE NE |D.BL }Pe [Blo jown U Ha |OT/4XM |238/G |4X |132 | 93 5254 x2 14| 34 
117/46214.5|300/43.9|102-2400] L1G] Cl7-3_|1374|PC |Wa |Zen |M|NE [NE Oe ibe lao loen ma ae iyctem Gale i lias |e 5346x2491: 
1isisi7/4.6(3s0lat -3|110-2300] L1G] cl7-3 |13%¢1Pc [wa |zen [MINE |N DBL pe lpe lw e ipatue laalo fe ; —* x 
118}517|4.6|330151-31110-2300) L1G] Cl7-3 |13%/BC |Wa |Zen |MINE NE |D-BL |Pe [Blo |Wis 131F — |Ros V |324\G [T4 |15344|11014 4 15 re 
120/411 FO at ee a ae eaeol Lil clz-3 lisvelec wa [Zen IMINE [NE [DBL |Pe [Blo lown U Ros lodim |7a3la. ap bpt Opt [a a3 haxd oe eal KG 
211677|4. 41460160. |125-2000| L| G| C]4-3% |113s|PC |Wa |Zen |M|NE [NE |D:BL |Pe [Blo |Wi 
121 ¢ 460|6¢ -! 3] Cl4-s ¥4|PC [INE |NE |D.B 0 8131F  |Ros |B4IMV |324/G |T4 |15334|11054|34 |48x334  |52x4 N 
122/331|4. 5/202|33.7| 64-2100) L G Cl4-23s | 2%|PC [No [zen |VlaL [AL |D-Fu |Lo |Blo [Tim 35000H |Ha |L4IH (|394/a |FX |144 | 90 |34 fox2 2 54x3 73 
"51143!27. IG 4 No !Zen !viaL 'AL |D:BL !Lo |Blo !Col 5530 Ha |L41H- = !297la_ [FX 113344! 83 134 |36x2% 50x21 1% 
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GENERAL (See Keynote) TIRE SIZE MAJOR UNITS 
a=] ~ s ENGINE TRANSMISSION REAR AXLE wa 
| ee @ c 
13, = | & 2 
ai\ ‘o = = = = 2) GEAR a 
MAKE be sif£ 3 s = ve e “ ° 3/RATIOS § 
AND 2 els na .-) $= =) = 3 0 |S o 
. Ss jelelc] gs £ e 3° = |xsis : > |e : 
S MODEL Ss 2 iz 2 ; = Se = Seals = NA = 
2 a <= 3 = ~ =n Sy #5 & a 
= © a bof = 3 = as ~ 2 4 oe t 7 |Z = 
& | .° sise c -— 
2 — 2 ie|3s > = 5 Ve % celSa s i 1 a “ 
+ e |$/zl. % 3 = a ° 3s » [esta . eee ae 4 ‘ 
= & a | | ° @ : S _ 2 = veles =~ a j2)/7=)|- = a 
& ° = i$is . = 2 a = oo = eojsc = lel ele = > 
a = Vi[nl= =} S) a 4 = za = ahl<ag = 0 lala | = a ~ 
1/Garford....... 60Z]|3 4680 7100) P36x6 DP38x7 Bud BA 6-44,x5)s|/Fu VU U 5| No|Tim 65706 WF | Rj8.5 |63.0)7x3 44x P 
2} (concluded) . 80Z/4 5330 8400)S36x6 $36x14 Bud BA6 6-4!3x54s|BL. 60-Max/A 7| No|Tim 66700 WF | Rj10.3/98. 2|8x3 4x Cc 
3 Z\5 5830 9600|S36x6 $40x14 Bud BA6 6-414x514|BL 60-Max|A 7| No|Tim 68700 WF | R}10.1/95.0\8x3 44x |P 
4 14-14} 645 2625) B5.50/20 B5.50/20 Own 200 6-3 #4 x3 4% |Own U 3] NojOwn S% | H/4.86|16.1|}6x24%x% |TL 
5 8}144-2 59 2785) P30x P32x6 Own 200 6-3 #& x3 7% |Own U 4) NojOwn S% | U/5.43/35.7|6x24%x, |TL 
6 14-2 675 3130] P30x5 P32x6 Own 221 6-3 4% x4%|Own U 4] NojOwn S\%& | U|5.43/35.7 7 x234x% Y 
7 144-244] 745 3110)B5.50/20 P32x6 Own 200 6-3 %& x3 %|Own U 4/Op |Own SF |H|6.2 |40.7/6x24%xy |TL 
8 144-2 {1200 3375] B6.00/20 B7.50/20 Buick 6-3 4 x454)}Own U 4| NojOwn S\% | H/5.83/29.6/6x24%xy |TL 
9 2- 745 3080] B6.50/20 DB6.50/20 wn 200 6-3 4 x3 %|Own U 4/Op |Own SF | H/6.2 |40.7|6x24xy |TL 
2-3 795 3420|B6.50/20 DB6.50/20 |Own 221 6-3 + x454/Own U 4/Op |Own SF | H/5.67|37.3 7 yx23xK ¥ 
2-3 1210 3685] B6.50/20 B8.25/20 Own 257 6-3 4% x4%jOwn U 4) NojOwn SF |H|5.67|35.7|64%x24%x\|TL 
2-3 1545 4490) P30x5 P30x5 Buick 6-3 %x4%|Own U 4] NojOwn S'% | H/5.63]28.6/64%x3x¥; |TL 
24-4 1695 4695) P32x6 DP32x6 Own 257 6-3 ¥ x454/Own U 4] NojOwn SF | H/5.63|35.5|/64%x3x%, |TL 
3-34 1225 4415] P32x6 DP32x6 Own 257 6-3 3% x4%|Own U 4/Op |Own SF | H/5. 63/35. 5|8x3x% - 
2}246-4 184 4725| P32x6 DP32x5 Buick 6-3 4% x4%/Own U 4] NojOwn S% | H/6.57|33.4,64x3x% |TL 
3%444]152: 4935/P32x6 DP32x6 wn 6-3 % x4%|Own U 4/Op jOwn SF | H/6. 57/41. 4/8x3x%4 T 
3-44 |206 5095| P34x7 DP34x7 Buick 6-3 %x4%|Own U 4} NojOwn 2% | R/8.05/40.9)64x3x% |TL 
3-416 1865 4910) P32x6 DP32x6 Own 257 6-3 %4x4%|Own U 4] NojOwn SF | R/6.57/41.4/64x3x¥% |TL 
1}4-5% 2480 90] P34x7 DP34x7 Own 331 6-334x5 JOwn U 4] NojOwn SF | R/6.57/40. 6)9x3 4x TL 
5-6% 1|2800 6910) P34x7 DP34x7 Own 331 334x5 wn U 4/Op |Own 2F | Rj8. 52. 5/9x3%4x¥ |TL 
5-64 3035 6925|P34x7 P34x7 Buick 6-334x5 |Own U 4/Op |Own WF | Rj8. 50/52. 5)9x34ox¥% | TL 
5-64 3710 7380} B9.00/20 DB9.00/20 j|Own 400 6-44%x5 |Own U 5/Op |jOwn WF | Rj8. 50/69 .9)9x34%4x¥%y |TL 
2|5-7 379. 7500) B9.00/20 DB9.00/20 j|Own 331 6-334x5 [Own U 4/A 3};Own WF | R}/10.2/143 |9x344x® |TL 
6-7% 4205 7765) B9.00/20 DB9.00/20 jOwn 400 6-44%x5 |j|Own U 5|Op jOwn WF | R/9.00/74.0)9x3 4x |TL 
5) 5-8 5600 10630] B9.75/20 DB9.75/20 |Own 525 6-434x5!4/Own U 4|Op |Own 2F | RI8.50/53.3)9Ax4Ix® IL 
8-914 6195 11060}B9.75/20 |DB9.75/ Own 525 6-414x5!4/Own U 4/Op |Own 2F | R/9. 30/58. 3/9 A x4x%y L 
10-12 /|8110 12800/B10.50/24 |DB10.50/24 |Own 616 6-4 76 x5 }4|Own U 4/A 3}Own 2F | Rj9.30/116. 9 vy X4x L 
1-1% 795 3350] B6.50/20 6.50/20 Con W10 4-344x44|WG TA U 4) No/Tim 53200H |BF | H/5.66/36.3|/6x2%x4 |C 
1-1 895 3550] B6.50/20 B6.50/20 Con 25A 6-3 34x WG T9 U 4] No|Tim 53200H |BF | H/|5.66/36.3/6x2%x\4 Cc 
1\%- 895 3525|B6.00/20 DB6.00/20 j|Con W10 4-374x444|WG T9 U 4) No/Tim 53200H |BF |H|6.2 |39.6/6x2%4x% L 
14-2 995 3725|B6.00/20 DB6.00/20 |Con 25A 6-3 3x4 VG T9 U 4) No/Tim 53200H |BF |H1|6.2 |39.6|6x2%x% L 
Ae 1495 4 B6.00/2 DB6.00/20 |Lyc ASD 6-334 x4\4|BL 314 U 4] No|Tim 53200 BF |H/5.6 |37 |6x2%x\4 |L 
Bj2-244 1295 4150] B6.50/20 DB6.50/20 |Lyc 4SL 6-344x44/Co A4J U 4) No/Tim 54200H |BF | H|5.83/37.1|/6x2%x4% |C 
F|2-3 1695 4300} B6.50/20 DB6.50/20 |Lye ASD 6-34 x44|BL 314 U 4) No/Tim 54200 BF | H]5.8 |37.1|/6x24%x\4 |C 
2-3 1095 3950] B6.50/20 DB6.50/20 |C n W20 4-446x4141WG T9 U 4) No|Tim 54200H |BF | H[5.8 |37.0]10x2%%x%4 |B 
2-3 1295 4150}B6.50/20 DB6.50/20 |Con 16C 6-334x4°s|WG T9 U 4) No/Tim 54200H |BF | H/5.8 |37.0}10x2%x%4 |B 
C/2-3 1795 4820]B7.00/20 DB7.00/20 |Lyc AS 6-354x44|BL 314 U 4) No/Tim 54200H |BF | H/5.8 |37.1/7x2 gx 4 Cc 
2-3 1345 4300/}B6.50/20 DB6.50/20 |Her JXC 6-334 x44 |BL 23 U 4] No|Tim 54200 BF | H{5.8 |37.0)10x2%x\% |B 
2-316 1895 4900] B7.50/20 DB7.50/20 |Lye ASD 6-334 x446|BL 314 U 4] No|Tim 54200 BF |HJ5.8 |37.1]7x2%x\4 |C 
Arde | 2395 5100|B7.50/20 DB7.50/20 |Con 20R 6-41¢x434/BL 554 U 4] No/Tim 54200 BF |HJ5.8 |41.6]7x2%x\ Cc 
2% 199 5100] B7.50/20 DB7.£0/2 Lye ASD 6-334 x44e/BL 314 U 4) No/Tim 56200H |BF | H/j6.1 |39.0]/7x24%x\ Cc 
24-4 42695 5300] B7.50/20 DB7.50/20 |Con 21 6-434x4%4|BL 554 U 4) No/|Tim 56200 BF |Hj6.1 |43.5)7x2%x\4 |C 
x 3-4 229 5200} B8.25/20 DB8.25/20 |Con E601 6-374x44|BL 32 U 41 No|Tim 56200 BF | Hj6.1 [43.5]/7x2%x\ |C 
3-44 12595 5950] B8.25/20 DB8.25/20 |Lyc TS 6-37%4x5 |BL 554 U 4] No/Tim 58200H |BF | H[5.5 |35.6|12x2%x\ |P 
D/|3-4% 3995 00/B8.25/20 DBS8.25/2' Cum Die 4-474x6 |BL 554 U 4] No/Tim 58200 BF |HJ5.5 |35.6)12x2%x\ |P 
3 3595 6750] B7.50/20 DB7.50/20 j|Con 20R 6-414x4%41Co Rus4 U 4) No/Tim 58200H |BF | H/4.5 |29.1/834x34%x4|L 
y|4 4345 B8.25/20 DB8.25/20 |Con 21R 6-43¢x4441Co Rus U 4] No|Wis 69317H |2F |H/4.3 [27.9/8344x34%x14/L 
4-6 3695 7950] B9.00/20 DB9.00/20 |Con 21R 6-434x4%4, | BL 554 U 4] No|Wis 1237H 2F |HI6.8 [49.0)12x21¢x\ |P 
F)4-6 5500 0 B9.75/20 B9.75/20 Her HXC 6-5144x6 |BL 744 U 4) No|Wis 1237H 2F | H/4.29/15.8)12x2%x\ |P 
5-7% 5175 9500] B9.00/20 DB9.00/20 |Con 21R 6-4%¢x4%4,/BL 554 U 4) No|Wis 1627KW/2F |H/6.3 |41.0]73¢x3x4 r 
5-7% 6495 10000] B9.00/20 DB9.00/20 |Cum H Die.|6-4%x6_ |BL 744 U 4) No| Wis 1737KW/2F | HJ5.75)21.2|12x3x4 P 
Yi5 6595}: 10100|B9 00/20 DB9.00/20 |Con 16H 6-434x5%|Fu HU16 |U 4] No}Wis12527KW |2F H/4.0 |25.2/83%x34x\/L 
2-3 1665 B7.00/20 DB7.00/20 |Wa 6-90-255/6-334x434|Fu MKU_ |U 4] No/Tim 53200H |SF |H/6.6 |... ./9x as TL 
5|214-3 4 |2425 5975|B8.25/20 DB8.25/20 |Wa 6-90-255/6-334x434|Fu 5A380 |U 5| No|Tim 56200H |SF |H/6.1 |....|10x34%x |TL 
346 4170 7850] B9.00/20 DB9.00/20 |Wa 6-110-358 |6-4x434 Fu 5A380 |U 5) No/Tim 58200H |SF | RJI7.4 |....]12x344x4 |TL 
5- 544 8850)|B9.75/20 DB9.75/20 |Wa 6-125-462 |6-434x54|Fu VUOG |U 5} No|Wis 1137H 2F | R/8.1 |56.6)/14x34%xy |TL 
1% 1500 3750] P32x6 P32x6 Con 18E —3 39x4 L 20 U 4] No/Tim 52000H |BF | RJ5.8 |24.1]/5%x2%xa/C 
7iLi4 1610 3 P32x6 P32x6 Con 16C 6-336x454|BL 35 U 4] No/Tim 52000H |BF | R/5.8 |24.1/554x2%xy/P 
2 1935 4800} P32x6 DP32x6 Con 16C 6-334x454IBL 35 U 4] No/Tim 54200H |BF | R/5.8 |31. [534x2%x\I/C 
91216 2920 5800] P32x6 DP32x6 Con 16R 6-4x44 BL 35 U 4) No/Tim 56200H |BF | Rj6.1 [33. 7x3 14x14 Cc 
3 378 7200] P34x7 DP34x7 Con 18R 6-4x44% |BL5 U 4) No|Tim 58000H |BF | Rj6.8 |[37. {7x34%x\4 |C 
4 4435 7800} P36x8 DP36x8 Con 18R 6-4x4 44 BL 51 U 5] No|Wis 1237H 2F Rj7.3 |43.8|7x3%x\ |P 
7|5 4975 8700] P36x8 DP36x8 Con 21R 6-434x4%4 | BL 55 A7IA |Wis 1537H 2F | R/7.1 |67. |7x3%x\% |P 
2% 3350 6500] B8.25/20 DB8.25/20 |Wau 6-110 |6-4x4%4 Fu JVU U 5] No/Cla B800 2B | RjOpt jOpt |6x24xy% ly 
S|3 3800 7000} B9.00/20 DB9.00/20 |Wau 6-110 |6-4x4%4 Fu JVU U 5] No/Cla B800 2F | R/jOpt jOpt |6x24x% \ 
4) 5500]}O0: 8200] B9.75/20 DB9.75/20 |Wau 6-125 6 -424%9 4 BL 60-7 A 7| No/|Tim 76730 2F | RjOpt jOpt |8x3x¥y P 
5 6700 10500/B9.75/20 |DB9.75/20 |Wau RB 6-5x5% = | BL 734 U 4] No|Tim 76730H |2F | R/Opt |Op a ee 
2 1785 5620] B7.00/20 DB7.00/2' Bud H298_ |6-334x4%|Fu MLU_ [{U 4] NojCla B611 SF |H]5.66)/36. [8x3x\4 1y 
2 cet = Se SSE B8.25/20 DB8.25/20 |Bud H298 |6-3%4x4%|Fu 5A380 |U 5) No|Wis 70000Q |2F | H/9. 14/64. |6x3x% I 
3 2175 6500] B8.25/20 DBS8 25/20 |Bud H298 |6-334x4!4|Fu MLU U 4] No|Cla B800 SF | H16.37/40. 5|/8x3x4 14 
3 5070 8500] B9.75/20 12.75/20 Bud K428_ |6-4%4x4%4|FuMRUAy|U 4/A 3|Wis 1237QH |2F |H/8.95/119 |8x3x\% i: 
3 soe ..+++1B9.00/20 DB9.00/20 |Bud K369 Hs X434/BL 51-5 U 5} No/Cla Bs00 SF | H{7. 12/42. x3x 4 ey 
3 sss ...-|B9.75/20 DB9.75/20 |Bud K369 |6—-47%.x4%4|/Fu 5A380 |U 5| No|Wis 70000Q |2F | H/9. 14/64. |6x3x\4 I 
34 4265 7600} B9.75/20 DB9.75/20 |Bud K428_ |6-44¢x4%4|/Fu MHOGIA 8] No|Wis 1237Q 2F | HI8.95/79. |7x354x\% I 
3% 33: 7300] B9.75/20 DB9.75/20 |Bud K428 |6—4%¢x434|Fu VUOG |U 5] No|Wis 1237QH |2F |H1|8.95/62. |8x3x4% T 
5 5040 8500/B10.50/20 |DB10.50/20 |Bud L525 6-416x54|Fu VU U 5/A 3| Wis 1737K 2F | HI9. 16/99. 8x4x}t I 
5 we... —— ee B9.75/20 DB9.75/20 |Bud L525 =|6-444x544|Fu VUOG |U 5] No|Wis 1737KW |2F | H/j9. 14/64. |8x3x4 T 
1% 885 3950] B6.50/20 DB6.50/20 |Her JXB 6-354x44|BL 124 U 4) NojTim 53200H |SF | H/5.66/35.1/74%x24%x¥/T 
52 1095 P32x6 DP32x6 Her JXC 6-3%4x44|BL 224 U 4] No/Tim 54300H |SF | H[5.85/36.2|74%x24%xy/T 
R/2-244 127. 4650) B7.50/2 DB7.50/20 |Her JX 6-334 x44 |BL 224 U 4/Op |Wis 4916L 2F |H/6.66/41.2/74x24%xy|T 
2% 1850 0) B7.50/20 DB7.50/20 |Her WXC _ |6-4x4% BL 324 U 4/Op | Wis 4916L 2F | Rj6.66/40.3/8x3x 4 £9 
7|2% 2450 6600) B8.25/20 DB8.25/20 |Her YXC 6-434x4%4 | BL 334 U 4/Op |Tim 58200H |SF | R/6.14/37.8|/8%x3xy |T 
3 2675 00/B8.25/20 DB8.25/20 |Her YXC 6-434x4%4 | BL 334 U 4/Op | Wis 70000 2F | R/6.28]38.6/8%4x3xy |T 
3% 3400 8100] B9.00/20 DB9.00/20 |Her YXC 6-434x4%4|BL 524 U 4/Op |Wis 1237H 2F | RI7.2 |52.3/8%x3xy |T 
4-5 4300 8500] B9.75/20 DB9.75/20 |Her RXB 6-4'4x5 4 | BL 524 U 4/Op |Wis 1627KH [2F | RI6.96[50.7/84x3xu  |T 
1% 360 2180/B5.25/18 B5.25/18 nD 6-3 x4 Own U 3] NojOwn D-55 S\% | H/4. 18}12.7/54%x24%x|T 
2i1 850 3180] B6.50/20 6.50/2 Wau XAH [4-354x44%|WG T9 U 4] NojOwn 713 SF | Hj6.16/39.5}114x2%x\4|D 
1% 615 2935|B6.00/20 |B6.00/20 Wau XAH _ [4-354x444|WG T-9 U 4] NojOwn 702 SF | Hj6.16/39.5|5%4x2%x/T 
id 665 2945] B6.00/20 B6.00/20 Wau XAH [4-354x44%4|MM “O' U 3] No|jOwn 701 SF | H/6. 16/47.3)5%x2%x4,|T 
1 795 3572] P30x5 P32x6 Lyc SAH 6-314x444|WG T9 U 4] NojOwn 710 SF | H[5.28/33.8/7x2%xy, |T 
1% 970 600] B6.50/2 B6.50, Lyc SAH 6-3144x44|WG T7 U 4] NojOwn 710 SF | H/5.28/33.8]7x2%xy |T 
1% 895 4032] B6.00/20 DB6.00/20 |Lyc 4SLH |6-34x44%|WG T7 U 4] NojOwn 800 8S | HI6. 42.9 6 54xb 4x4 fy 
2 995)1 4200] B6.50/2 B6.50, Own FAB-3 |6-33%4x4 |Own H-4-A/U 4] NojOwn D-750 {SF |H/6.5 |41.6/8x3\4%xy |T 
2 1750 5221) P32x6 DP32x6 Own FBB_ |6-3%x4%|OwnH-5 U 5] NojOwn 1000 SF |H|6.50/47.8/7x3%x\4 |T 
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3% B9.75/20  |DB9.75/20 |Wau 6SRL BL 55 U 4] No/Tim 65704 WF | RI7 Opt [9x3x\ Cc 
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yj B7.00/20 |DB7.00/ Her WXC BL 224 U 4] NojOwn JSB SF | HJj6.19/40.1|/6x3%x\4 |Tf 
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4-5\% B11.25/20 |Her RXB BL 70-7 A 7| NoJOwn Y2D 2F |H/9.6 .217x3x 4 L 
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913 4- B9.00/20 |DB9.00 Her YXC3 4i;Co TNU_ |U 4/Op {Tim 65720 WF | R/5.04/28. 6/84 x2 lox /C 
41 B9.75/20 |DB9.75/20 |Her WXC2 Spe Co RUASLI|U 4/Op |Tim 65720 WF | RI9.25)48. 3]/8 ex2 ex IC 
4) B9.75/20 |DB9.75/20 |Her YXC2 Co TNU U 4|Op |Tim 65720 WF | RI6.8 |36.0/84x2loxy 
43 B9.75/20 |DB9.75/20 |Her YXC2 CoTNU_ |U 4/Op |/Tim 65720 WF | RI6.8 |36. |94x2lbox 
ois eg oie 24 7915- B10.50/20 |DB10.50/ Her YXC2 Co TNU U 4/Op |Tim 66720 WF | R17.6 [40.2/9',x24exy 
-(T) 27T B9.00/20 |DB9.00/2 Her WXC2 Co RU4SL |U 4/Op |Tim 58200 SF | RI7.8 |48.2|75sx4x% 
seawaeeee 28M611/6- B10.50/24 |DB10.50/24 |Her GXA Own618290/A 4/Op |Own 616743 |WF | Aj8 2 |9%x24x*® 
peceuewte ene 916 5|}B10.50/24 |DB10.50/24 |Her YXC3 Co TNU_ |U 4/Op |Own 616743 |WF | AJ8 42 |9\¢x2kxy 
(Kennesaw 6 DB10.50/24 |Her GXA Own618290/A 4/Op |Own 616743 |WF | Aj8 42 10x3x ¢ 
0:0 \s wise <6 B10.5) x Her GXA Own618290|A 4/Op jOwn 616743 |WF | A/8 42 |10x3x% 
. .(T) 34T361T OC / Her WXC2 BL 325 U 5/Op {Tim 58200 SF | RI7.8 |48.2|75¢x4x % 
..(T) 35R479T .75/20 |Her YXC3 Co TNU |U 4/Op]Tim 65720 2F | Rj8.15/43.1)84x2boxy 
..(T) 45X479T 0 DB10.50/20 |Her YXC3 Co TNU U 4/Op |Tim 66720 2F | R/9.98/52. 8/9 4 x2lboxs 
.---(T) 75M779T B10.50/24 |DB10.50/24 |Her HXA Own618290/A 4A j|Own 616743 [2F | Aj9.9 [51.9)/9l¢x2box 
3d} ....(T) 60M611T B10.50/24 |DB10.50/24 |Her GXA 4 (JOwnG18290/A 4/A [Own 616743 |WF | AJ9.9 151. 9)94¢x2 lox IC 
4 ea Ee 15A P30x5 P30x5 Con 17E 3 WG T9 U 4) NojOwn 20B 2R | H/6.00/38 .4/6x2 oxy Cc 
7 s P32x6 DP32x6 Bud HS6 3 4\BL 20 U 4) NojOwn 20B 2R | RI5. 14/25. 5)6x2'9 4 
4 P36x6 DP36x6 Bud DW6 : Fu MGU14|U 4} NojOwn 30 2R | R/6.45/41. 8/6 1 P 
P36x6 DP40x8 Bud DW6_[6-33: BL 51-5 U 5| NojOwn 60 2R | Rj7.88/58.5|/7x34ex\y |P 
ly P38x7 DP40x8 Bud BA6 6-4 % gj|Fu VU-16 |U 5) NojOwn 60 2R | R/7.88]58.5|7x3 ex! P 
B9.00/24 9B9.00/2 Con 21R 6-4! Fu VU-16 |U 5) NojOwn 65 2R | R/7.88/58.5|8 4x3 ox |P 
B10.50/24 }|DB10.50/24 |Her GXA_ {6-43 BL 7312 U4} 3)Own 232 2R | RI8.7 189 |11l%x3x\ |T 
% B9.75/24 |DB9.75/24 |Bud GF6 6-4 BL 1714 U 4) NoJOwn 85AH /2R | R}7.04/49.7/8 4x3 ox |P 
B12.00/24 |DB12.00/24 |Her HXC_ {6-5 BL 7312 U4} 3)Own 245 2 R/9. 14/93 12)x3x te < 
4% B6.00/20 |P32x6 Own 4-3 wn U 4] NojOwn SF |HJ|5. 8)38.4|7x2%xs |C 
A B6.00/20 |P32x6 Own 6-3 Own U 4) NojOwn SF | H/5.28)34.8|7x2%x¥ |[C 
5) B6.50/20 DB6.50/20 |Own 6-3 Own U 4| NojOwn SF | H/5.83/38.4/7x3x 4 Cc 
5|B7.00/20 |DB7.00/20 |Own 6-3 Own U 4] NojOwn SF |HJj6.5 |42.9/7x\4x3 Cc 
5|B7.50/20 |DB7.50/20 |Own 6-3 Own U 4) NojOwn Ss H/6.14/40.5|84%x%4x3 |C 
280|B9.00/20 |DB9.00/20 jOwn 8-3 wn U 4|Op |jOwn SF | H/6. 14/40. 5|10x3x4 Cc 
B7.00/20 |}DB7.00/20 |Con 16C 6-3: BL 35 U 4| No/Tim H/5. 83/31. 2/6x3x 4 P 
B8.25/20 |DB8.25/2 Her WXB [6-3 Fu MLU_ |U 4| No/Tim BF | H/6.06/38 . 5|6x3x4 P 
9.00/20 |DB9.00/20 |Her WXC_ |6-4x4 Fu MG U 4| No/Tim BF | R/6.02/39.2/7x3x% P 
B9.75/20 |DB9.75/20 |Her WXC |6-4x44% |Fu MGU |U4/No/Tim BF | R/6.83/43.8)7x3x\4 P 
B9.75/20 |DB9.75/20 |HerWXC_ |6-4x4) Fu MGU_ |U 4! No|Wis 2F | R|7.14/46.4/7x3x\4 P 
B9.75/20 |DB9.75/20 |Her WXC2 |6-4! Fu MGU_ |U 4| NojOwn 2F | Rj8.00|52.0/8%x3x%y |P 
B9.75/20 |DB9.75/20 |Her YXC Fu VUOG |U 5} NojOwn 2F | Rj7.07/49.7|8%x3x% |P 
B10.50/20 |DB10.50/20 |Her YXC Fu VUOG |U 5] No| Wis 2F | Rj7.07|/49.7|84%x3x% |P 
B10.50/24 |DB10.50/24 |Her RXC Fu VUOG |U 5| No| Wis 2F | RI7.07/49.8|\8\x3x% |P 
6450|B9.75/20 |DB9.75/20 |Her YXC3 Fu VUOG |U 5| NojOwn 2F | RI7.8 |56.8|7 3x4 P 
3450|B6.50/20 DB6.50/20 |Con 25A a T9 U 4| No|jOwn BF | H/5.66/36.2/6x25x% |C 
B50 B7.00/20 = |DB7 00/20 |Con 25A Wa T9 ¢ U 4| No'Own H|5.66/36.2/6x2%x%e |C 
(cont'd)... .FB60 2 B7.00/20 'DB7.00/20 |Wau TL Wa T9 U 4| NolOwn BF | H15.83)/37.316x2%x% IC 
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FUEL| ELEC- FRONT BODY MOUNT- 
SES CSTALLS SYST.|TRICAL AXLE BRAKES ING DATA SPRINGS 
_ 
MAIN © x e 
~ . BEARINGS = b 7 SERVICE e z 
c ° a ~ ~ e s = = 2 ° 
els x S = a o = i « — > © 
Eis . e > “ s as) e 3 + e s a 2 ~ 
S| a Z e, Elsis -lels Ee; t & eo} = ) Eo sis] x leE ° 
& a e re @O |e |= E =x = oe ] s = s a Om & Bs Co < 4 
cis ~~ wl ee) & = — — a = - iz 
oia -| 6 e clalel z ° « ain 2 S = = ® va als e . . . > 
2; Sif] .] a o> | s/Z£i]e a et = = Su © ro sia = 
E/2)/sla 45 fleiS8} s. eile. il slop @] és > 2 = o $¢ fisia e SD es 
3/9/s)ol19 t~ |els =| ss aie!|sisie] Ss & $ $ 5 i] 36 |</e/ 2] * ais > 
Zlelalsig Ge Pelsici of |S] uel Els 12] & € 3 $ a < de (fiaie!| * Sic 4. s 
elSlelgi a] se [zlelsi EE} BLES els} tie] ¢ |s] 2 4 $| #8 lels|e] 2] 2/8 : s |® 
Elseiolsi < o® lelel/2) 58); 5)/2/6]6]5) &§] s L. a c s = ®y |Elcl s S ej: H ° 3 
Sl/ajolelz Ea izlvial ZAialoio}|o ijai=|o is) el a = a Ze islajzi] ove vo |e ro “x le 
1/299]4.9]195/33.5) 82-z600] L| G] C/J4-2% |10 |JeC |Ha |zen |MjAL |JAL |D.Fu |Pe [Spi |Tim 33020H |Ros |LAIHV |367|Da|FD |140%, 93 |32 |39x244 |60x3 ly 
2)354/4.3/228/36.2] 86-2300} L| G| C|4-2% |10 |FP |Ha |Zen |M/A AL |D.Fu e |Spi |Tim 33000H |Ros HV |458/Da|FD |144 75 |32 |39x2%4 |60x3 le 
3) 462] £.6)310/46. 97-2000] L| G}] C/7-3 13%|PC |Wa |Zen |MIA AL |D.Fu Pe |Spi |Tim JOH |Ros |L4IHV /|468|/Da|FD |168 88 132% |44x3 60x3 4% % 
4/462/4.6/324/46. [125-2400] 1.| G}] C|7-3 13%|PC |Wa |Zen |M|AL |AL |D.Fu |Ow |Spi_ /Tim 27450W |Ha |Ws4IA Da|FD |168 814% |34 |44x3 GOx3 74 
5|248]4.4/150]27.3] 65-2800] L} C| C/7-2% |1033;|PC |No |Str |Mj|DR|DR{|D.BL |Ch {Spi Tim ¢ HH |Ros |L41H 275IC |TX | 96 58 |34 |37%4%x2% 49 14 xi WIN 
6|248/4.4 .3] 65-2800] L| C] C|7-2% |10,3;/PC |No |Str |M|DR|DR{|D.BL |Ch |Spi Tim 30000H |Ros |L4IH 275|C |TX |128 81 [34 |3744¢x2\%|50x2% % 
7/248/4.4 . 3} 65-2800] I C|7-2% |10%|/PC |No |str |[MjJDR |DR|D.BL |Ch {Spi Tim 31000H |Ros |L4IH 293|C |ITX }128 81 134 |374%4x2\% |50x2! le 
8/315/4. 6]: .7| 72-2500] 1] G] C]7-254 ]1234|PC |No |Str |M|DR |DR|D.BL [Ch |Spi Tim 33000H |Ros |L4IH 345|C |TX |128 81 |34 37 24x24 oie ele 
9)381)4.4 .8] 85-2500] L] G] C]7-2% |12%/PC |No |Str |MJDR|DR|D.BL |Ch {Spi |Tim H |Ros |L4IHV [385|C |CD j128 81 [34 9x2 4 4% 
10/462)4.5 5.9] 98-2000] 1] G} A|7-3 13%|PC |Wa |Str IMIDR|DR|D.Fu |Ch |Spi |Tim H |Ros |L41IHV [{385|C |CD }128 81 |34 |39x2% ([53x3 % 
11}462]4.5 5.9] 98-2000} L}| G| A|7-3 13%|PC |Wa |Str |M|IDR {DR |D.Fu |Ch {Spi |Tim H |Ros |L4IHV |485|C |RI_ 128 81 {34 2 x3 4 
12/260]5.2 .4| 70-2800} L} G} Cj7-3 9%|FP |Ha |Zen |M|OR |DR BL |Pe |Spi |Tim )00H 247\a ITX [95% | 6334/32 [4054x214 |54x2% le 
13}298|5.3 .7| 80-2600] L| G} Cj7-3 9%IFP |Ha |Str |M|DR |DR |P.BL Pe j|Spi Tim 31000H |Ros |L4IHV |343/a |TD |114 724132 |42x2% 54x2 Loa 
14/393/4. 8}: . |101-2400} L} G} Cj7-3 11%|FP |Ha |Str |M/|DR |DR BL |Ch |Spi |Tim 35000H |Ros |L4IHV /|412|a |TD |143%| 914/33 x. 58% % 
15|411]5. 3): .8)100-. L] G] C|4-2% | 9%|FP |Ha |Str |M|DR|DRID.BL |Pe {Spi Tim 35020H |Ros |L4IHV [527|a |TD |144 96%4|32 |42x2%4 |54x3 le 
16|478/4.7 1.3}10 —2000} Lj G| A|7-3 15 |PC |Ha |Zen |M|DR|DR|ID.BL |Ch {Spi Tim26450TW|Ros |Ws4IA |618la |TD {144 924 133 x 58%4x3 |% 
17|517/4. 5/3 . 3}107—2000} L}] G} Aj7-3 13%|FP |Wa |Str |M|DR|DR|P.BL |Ch {Spi |Tim 35000H |Ros |L4IHV |527|a |TD |143y| 9135/33 |42x3 5844x3 |% 
18|517/4. 5|3 . 3}107—2000} L}] G} Aj7-3 13%|FP |Wa |Str |IM|IDR|DR{P.BL |Ch |Spi |/Tim35000TW|Ros |Ws4IA |618]a |TD |143% 91%/33 |42x3 58%x3 1% 
19|517/4. 5|3: . 3}107-—2000} L} G} A}7-3 13%|FP |Wa |Str |M|DR|DR|P.BL |Ch {Spi |Tim26450TW|Ros |Ws4IA |623ja |TD }144 9244 133 |42x: 5844x314 
20)24815.1 .41 61-2600] L] G] C]7-2% |11#|FP |Ha |Str |M|INE |NE |D.Ow [Ow |Spi Own BL Ge |L41IH 302)/P |FX |109 64% 133 & |[4074x2% |52% x2) N 
21/309/4.7 -5| 75-2500] L| G| C]7-254 ]114:/FP |Ha |Str |M|NE |NE |D.Ow [Ow |Spi |Own BG Own|O4IMV |427|a |FX | 96 5444133 & |42x x N 
22|30914.7 .5| 75-2500] L] G| C]7-25 |11#:|FP |Ha |Str |M|NE |NE |P.Ow [Ow j[Spi Own BG O4IMV |427|a |FD {132 8446133 % |44x2 54x3 oo 
23|283}/4.4 .9| 63-2100} L} G}] C}3-3 8/PS |Ow {Str NE |NE |D.Ow [Ow [Spi Own AB Own|O4IMV |47l1ja |FX |120 73 1334 |42\4x N 
24/2831/4.4 .9}| 63-2100} L} G}] C}3-3 8y3|PS |Ow |Str 32 NE |D.Ow {Ow [Spi Own AB Own|O4IMV /|47lja |FX |120 73 «133% |424%x3 =|56%x3%|N 
25|30914.7 .5| 75-2500] L] G] C]7-25% |11##/FP |Ha |Str [MINE |NE |D.Ow |Ow [Spi Own AB Own|O4IMV /|47lja |FX {120 73 133% |42\4x3 N 
26/3094 .7 .5] 75-25 L| G] C]7-2% |11#/FP |Ha |Str |M|NE |NE |D.Ow |Ow |jSpi Own AB Own|jO4IMV /47lja |FX |120 334% |424%x3 |56%x3K|N 
27|414)4. 5): .4| 94-2400} L} G] C]7-3 134%:/FP |Ha |Str |M/RB |NE |P.Ow Ow {Spi Own BM Ros 427\a |FX [156 108 4 |33 4 |44x2 4x3} oA 
28|414)4. 5/2 .4| 94-2400 G| C|7-3 134%/FP |Ha |Str |M|RB |NE |P.OWw {Ow |Spi |Own BC OwnlO4IMV |610\a |FX |120 33 4 143% 564%x3K%|N 
29) 41414. 5): .4) 94-2400] L}] G] C}7-3 134%/FP |Ha |Str |M/IRB |NE |P.Ow Ow jSpi Own BC OwnlO4IMV [590/a |JX |120 73 1333414334 x3 x N 
30|468/4. 7} 26 .41104-2300] L} G}] C}7-3 13%|/FP |Ha |Str |M|NE |NE |P.Ow Ow {Spi Own BC Ros jJO4IMV |619]a {JX |144 91 33 %& [53 %& x3 54x3 N 
31/468/4. 7} 2¢ .41104-2300} L}] G}] C}7-3 13%/FP |Ha |Str |M|NE |NE |P.Ow Ow {Spi Own BC Ros |O4IMV |619]a |FX |144 91 33 % [53 %& x3 56 4x3 KIN 
32|525)4. 8)35 .6]125-2300] L] G] C]4-3% |114%]PS |Ow [Str |M|RB |LN |P.Ow Ow {Cle |Own AK Ros |jO4IMV |618ja |FD {120 4 
33/61115. 0}: .2]}128-2200] L}| G] C]4-3% |114%/PS |Ow |Str |M/|RB |NE |P.Ow Ow jCle j|Own BQ Ros |O4IMV j618/ja |FX [150 102 eA 
34147113. 9}32 .O} 75-1800} L} G}] C}3-3 10#|PS jOw |Str | G/RB [NS |P.Ow Ow {Spi Own AK OwnlO4IMV |492/a |JX {132 93 %& % 
35|47113.9 .0O} 75-1800} L} G] C/3-3 10#|PS |Ow |Str | G|RB |NS |P.OWw Ow {Spi Own AK Own|O4IMV /492/a |FX |132 A 
36/61115.0]3 .2}128-2200] L] G] C]4-3% |11%]PS [Ow |Str |M|RB |LN |P.Ow Ow {Spi Own AK Ros |jO4IMV [56l]a |FD [132 ¢ Y% 
37|468/4. 7]: 3.4/104-2300] L} G} C]7-3 13%/FP |Ha |Str |M|NE |NE |P.Ow Ow {Spi Own BC Ros jO4IMV |619ja |FX [212 138 N 
38/47113. 91: .O} 75-1800} L} G}] C/3-3 10#/PS |Ow {Str | G/|RB |NS |P.Ow Ow jSpi Own AC Own|jOJXM 194/C {21 156 104 pr 
39/471/3. .O| 75-1800] L} G} C}3-3 10H#/PS |Ow {Str | G/IRB [NS |P.Ow Ow {Spi Own AC Own|OJXM 194}C {21 156 104 4 
40/47113.9): .O} 75-1800} L} G} C/3-3 10#|PS |Ow |Str | G|RB [NS |P.Ow Ow |Spi Own AC Own|OJXM 194;C j2I 156 104 14 
41\61115. 0}: 2}128-2200 G] Cj4-3% |1]1%/PS |Ow {Str |[MiIRB |LN |P.Ow Ow {Spi Own AK Ros jJO4IMV |755iC |JX [156 105 4 
42|706/4. 8]4: .0/138-1900] L] G] S/4-3y%% |114%/PS jOw |Str | G|RB |LN |P.Ow Ow {Spi Own AC Ros |jO2IMV |284/C |JX {180 108 % 
43/28215 3 .7| 73-2800] L] G] Al7-2'4 |1O0#}]PC |No [Zen |M/|DR |DR |P.BL Yo {Spi Own 1A Ros |T2/4IH |238/P |FD [Opt 48 Oo 
44/33914.7 .4| 76-2400] L}] G] A]7-254 |1344|)PC |Ha |Zen |M|DR |DR |P.BL Yo |Blo |Ownl Ros |W2/41H |350/P |FD |Opt oO 
5/33914. 7): .4| 76-2400] L] G] A]7-25% ]134]PC |Ha |Zen |M/|DR |DR [D.Fu Yo |Blo |Ownl Ros |W2/41H |350ja |FD |Opt Oo 
46/383)4. 7]: 3] 92-2400] L| G] Al7-25% |134|PC |Ha {Zen |M|DR |DR |D.Fu Yo |Blo |Own 2A Ros |W2/41H |8l2ja |FD |Opt Oo 
7|42814.4 5 9} 94-2200} L} G] Al7-3 15 |PC |Ha |Zen |M|DR |DR |D.Fu Yo |Blo |Own 2 Ros |W2/41A |812|a |FD |Opt 18) 
48147914 .4 51.3}103-2200] 1L.| G] A|7-3 15 |PC |Ha {Zen |M|DR |DR [D.Fu Yo |Blo |Own 2 Ros |W2/41A |918ja |FD |Opt Oo 
49/52914.9 51.3}115-2200] L| G] Aj7-3 15 {PC |Ha |Zen |M/|DR |DR |D.Fu Yo |Blo |Own3 Ros |W2/4I1A /|918/a FD {Opt Oo 
50|707|4.5 60 150-2000] L}| G] A]7-3% |17 PC |Ha |Zen |M|DR |DR |dp.BL |Yo |Blo |Own 3A Ros |Ws2/41A|974/a |2FD/Opt /|1 oO 
§1|855]4. 5|550}72. 8} 180-2000] L}] G] A|7-3!4 |17 PC |Ha |Zen |M|DR |DR idp.BL |Yo |Blo jOwn4 Ros |Ws2/4IA|974|a |2FDjOpt {1 Oo 
§2)}28215.0 33.8] 73-2800] L]| C] C]7-2% |10# PC |No |Zen |M/AL |AL |P.BL Lo |Spi Tim 30000H |Ros |L41H 254/a |TD |132 lg 
53/28215.01176/33.8] 73-2800] L] C] C|7-2% |1038 PC |No |Zen |M/AL |AL |P.BL Lo |Spi |Tim 31000H |Ros |L4IH 364/a |TD {132 le 
54133914. 7/212138.4]| 76-2400] L]| G] C]7-254 11344 PC |No |Zen |M|AL [AL [|P.BL Lo |Cle |Tim 33020H |Ros |L4IH 374/a |TD |156 | le 
55/33914. 7|212138.4] 76-2400] L] G] C]7-254 |1344 PC |No |Zen |M/AL [AL |P.BL Lo |Cle |Tim 33020H |Ros |L4IH 405|a |TD |156 101 he 
56|38314. 41262143 .3| 92-2400] L| G] A]7-25, |1344 PC {No |Zen |M/AL {AL |P.BL Lo |Cle |Tim 33020H |Ros |L41H 405ja |FD |156 le 
57|38314. 41262}43.3] 92-2400] L] G] Al7-2% |134!PC |No |Zen |M/AL |AL |P.BL Lo {Cle |Tim 35120H |Ros |L4IH 494/a | FD [156 % 
58/501/4. 91330]48 . 6} 110-2200} L| G] A]7-3 12%4}PC |Mo |Zen |M/AL |AL |P.BL Lo |Cle /Tim26450TW)|Ros |Ws4IA |620/a |FD |168 112% lo 
§9|222/4.9]142]27.3} 68-2600} L] G] A/4-2% 7%:FP |Ha |Zen |MIJAL |AL |P.BL Mo |Pet |Tim 11703H |Ros |L41H 229/P |ID {108 N 
60/25515. 1]170]27.3| 68-2600] L]| G] Aj4-23% | 75¢:FP |Ha |Zen |M|AL |AL |P.BL Mo jPet rim 12703H |Ros |L41H 2401|G }ID |120 lg 
61'381]4. 6/240]45. 9}100-2400) L} G} A|7-3 137s!FP |Wa |Zen |M/AL [AL |[P.BL Mo }jPet rim 14703H |Ros |L41H 400\|G JID {132 4 
62/462]4. 6]300/45. 9|100-2400] L] G] A|7-3 13% FP |Wa |Zen |M/AL |AL |D.BL [Mo /Pet Tim 15733 Ros |LALH 520IG JID 4132 le 
63/517)4. 5|335/48 .6}110-2400] L} G] A]7-3 13% FP |Wa |Zen |MIAL |AL |D.BL  |Mo |Pet rim 17300 Ros |L41H 615|G |ID 1132 50% 14 
64/420/5. 2/310)4 140-2800] L] G] C]5-2% |12 |FP |Ha |Zen |M/AL |AL |D.BL |Mo {Pet |Tim 26450H [Ros |L41H 690|G |ID {180 | x 
65133914. 71225138.4| 81-2200] L} G] C|7-244 |134%/PC |No |Zen |M|JAL |AL |P.BL Ow {Spi Own JSB Ha |B4IMV |304|G |TX | 77% xi le 
66) 26314. 41164131.5| 68-2800] L] G] C]7-2'4 |1038)}PC |No |Zen |MJAL |AL |P.BL Ow jspi Own JSB Ha |B4IMV |304/G |TX |103}> x2 ke 
7)28215.3 -71 72-2500] L}] G] C]7-2% |108{PC |Ha [str |M/|RB |LN D.BL Mo {Blo Own LB Ros }O4XM 142/}C |2 112% 27 x¢ N 
68/33914. 713 -41 70-2000] L]| G] C|7-25 |13\4)PC |Ha |Str |M|RB |LN |D.BL |Mo |Blo |Own LC Ros |jO4XM_ /[|142/G j2I 112% y 50x le 
69/383)4. 7]: -3] 86-2000|.L] G] C]7-2% |134%/};PC |Ha |Zen |M/RB |RB |D.BL Mo |Blo |Own H2A Ros |jO4XM 142)}G 21 112%] 823 50x lg 
70) 4281/4. 4): .9}| 90-2000] L}] G} C}]7-3 15 {PC |Ha {Zen |M|RB |LN |D.BL Mo {Blo |Own H2B Ros jO4XM 142)}G [21 112%] 82 x ly 
71|501]4. 91% .6|106—2000] L| G] C]7-3 15 |PC |Ha |Zen |IM|INE |LN |D.BL |Mo {Blo |Own H2C Ros jO4XM_ [142/G /2I 1124] 8:2 50x< a 
72|501]4.9 .6}106- 2000] L| G}] Al7-3 15 PC |Ha |Zen |MIN LN |D.BL Mo |Blo |Own Y2D Ros |jO4XM 170i|G j21 112%} 82? ) le 
73|52914.9 .2}112-2000] L}] G]} A]7-3 15 {PC |Ha |Zen IM|RB |LN |D.BL |Mo {Blo |Own FHX Ros }jO4XM 170|G {21 112%] 823 50x 34 
74/52914.9]3: 2}112-2000] L| G} Aj7-3 15 {PC |Ha |Zen |M|RB |LN |D.BL Mo j|Blo |Own F2A Ros |B4IMV |666)|G |TX |112% 23 503 lg 
75|707|4. 514 140-1800] L} G]| A|7-3% |17 |PC |Ha |Zen |M/RB |LN |jdpBL |Mo |Blo |Own GB Ros |B4IMV |666/G |41 |jOpt |Opt 52x le 
76|77914. 515 21154-1800] L] G] A]7-34% |17  |PC |Ha |Zen |M/RB |LN |dpBL |Mo |Blo j|OwnG Ros |B4IMV |666/G |4I |jOpt [Opt 52x lo 
77|: .0)274 _ 21125-2800] L] C] Al9-25% |14%4|CC |Ha [Str |M/|DR |DR |P.Lo Lo |Cle |Tim 14706 Ha |B4IM 399|D ICD |116% : 56x¢ ig 
78)298]4. 7]16 -71 70-2600] L} G] C}7-2% ]1344|PC |Ha |Zen |M|DR |DR |P.Lo Lo |Cle {Tim 14706 Ha |B4IM 399}D |TD j113%4} 5¢ S6Xe ig 
79}: . 7122 _3L 77-2400] L] G] C]7-25 |134|PC |Ha |Zen |M/DR |DR |P.Lo Lo |Cle |Tim 14706 Ha |B4IM 3991D |CD ]143%] 8§ 56x le 
80 742 _3] 77-2400] L] G] C|7-25 |134|PC |Ha |Zen |M|DR |DR |[P.Lo Lo |Cle Tim 15733 Ha |B4IA 473|D |CD }119% 56x le 
81 914.71: .3]104-2200] L}| G}| A|7-3 14 |PC |Ha |Zen |M|DR |DR |P.Lo Lo |Cle {Tim 15733 Ha |BtIA 473|D |CD }118\]| 63: 563 bo 
§2/361/4.7}2 _3] 77-2400] L| G| C]7-2% |134%|PC |Ha |Zen |M|DR [DR |P.Lo Lo jCle_ {Tim 15733 Ha |B4lA 473|D 1D {119% 56x¢ ho 
83/47914. 6: .3}104-2200] L} G} Al7-3 14 |PC |Ha |Zen |M|DR |DR [P.Lo Lo jCle 3: a |B4IA 473|D |CD |118% 56x% le 
84|47914.6)2 . 94-2200] L}| G] A|7-3 14 |PC |Ha |Zen |M|DR |DR |P.Lo Lo |jCle |Tim 15733 Ha |T4IA 473}D |iCD }168% 56x< bo 
85147914. 61: . 31104-2200] L}] G] Al7-3 14 |PC |Ha |Zen |M|DR |DR |P.Lo Lo {Cle {Tim 26050 Ha |T4IA 618}D ICD 132% S6x< Le 
86): 742 '3] 77-2400] L] G] Cl7-2% |13%¢4|PC |Ha |Zen |M|DR [DR |P.Lo Lo jCle /Tim 14706 Ha |B4IM 3991D |CD | 93% 56x* ho 
8716 .9 -1}130-2000] L] G] A]7-3'4 |16%,|PC |Ha [Str |M|DR |DR |P.Lo Lo {Spi Tim 26050 Ros |TO4IA |720)}D |TX [127 56x ie) 
88/47914. 6: . 3) 104-2200] L] G}] Al7-3 14 IPC |Ha |Zen |M/|DR |DR |P.Lo Lo {Cle {Tim 26050 Ha |TO4IA }|720|D |CD |132% x he 
89 .o .1]130-2000] L]| G] A]7-3!4 |1654]/PC |Ha [Str |M/|DR |DR |[P.Lo Lo {Spi Tim 26050 Ros |TO4IA |720)/D |TX |167 dX 4 
90 4.5 11130-2000] L] G] Al7-342 |165s|/PC |Ha |Str |M/DR |DR |P.Lo Lo {Spi /{Tim 27050 Ros |TO4IA |720)D |TX /|137%4 56 le 
91)361]4.7)2 -3| 77-2400] L| G] C]7-256 |134|PC |Ha |Zen |M/DR |DR |P.Lo Lo jCle /Tim 14706 Ha |B4IM 3991D {ICD |93% [5 56x bo 
92/479/4. 6); .3}104-2200] L} G} Al7-3 14 PC |Ha |Zen |M|DR |DR |P.Lo Lo {Cle {Tim 15733 Ha |B4lA 473|D |CD | 9814 56x¢ be 
9: 914.61: .3}104-2200] L}] G} A|7-3 14 |PC |Ha ,Zen |M/|DR |DR |P.Lo Lo |Cle {Tim 26050 Ha |T4IA 618|D |TX }112% 56x: Lo 
94/779)4.5 -1]150-1800] L] G] AJ7-314 |1654]PC |Ha |Str |M/DR |DR |P.Lo Lo |Spi Tim 27050 Ros |TO4IA |720}/D |TX [137 56x he 
95 4.5 “ 11130-2000] L| G] A]7-3% |1654|PC |Ha |Zen |M|DR |DR |P.Lo Lo {Spi Tim 27050 Ros |TO4IA |720|D |TX [137 56x * 
96 5. 0}1: . 3] 52-2200] L} G] Aj7-2 4s 94|PC |No |Str | VJAL |AL |P.BB Lo |Blo |Col 5540 Ha |L41H 297|aP |FX }10634 SX. + 
97 4.5)1 .3] 53-2200] L}] G] Cj4-2 4% PC |No |Zen| VIAL |AL |P.BL Lo {Blo {Col 5530 Ha |L41H 297|aP |FX |133¢ 3x2 be 
98 4.5): ‘71 64-2100] L] G] C]4-2'4 | 9 |PC [No |Zen] VJAL |jAL |D.Fu Lo {Blo {Tim 35000H |Ha |L4IH 394/aP |FX |144 50x he 
99 4.5): .7| 64-2100] L}] G] C}j4-2 4 9 IPC INo {Zen | VIAL |AL |D.BL |Lo |Blo /Tim 35000H |Ha |L4IH 584jaP |X |144 x¢ 6 
100 4.5): -8} 83-2100] L] G] C]4-2%4 | 9%|PC |Bu |Zen | VJAL |AL |Fu Lo |Blo /Tim 35000H |Ha |L41H 584jaP |FX |156 xé bg 
101 4.2): -91100-2200] L] C] Cl7-2% |12%:]/PC |No [Str | VIAL |AL |D.Fu Lo {Blo {Tim 1660W /|Ha /|4IA 447|aP |FX [216 50x le 
102 4.5 - 1126-2000] L]| G] A]7-34 |16%|PC |Mo |Zen |MJAL |LN |{P.Lo Mo |Spi_ |Shu 1677-1 Ros |L4IHV |[529|)DP|FX |168 dx 4 
103\638]4.3 .1}/118-1850}] L] G} C/4-3 10;;)/PC |Ha |Zen |M|AL |LN |P.BL Mo |Blo_ |Tim 27450 Ha |L4IH 480/DP|FX |192 56x be 
104/779)4. 5Ié 11164-2000] L} G] A|7-34%4 |16%|PC |Mo |Zen |MJAL |LN |P.Lo Mo {Spi Shu 1679-2 |Ros |C4IA 637|/DP|FX 126 O6X< 8 
105}205/4.9 . 3] 51-2500] L] G} B)5-3 %& Sf FP |No |Zen |M|DR |DR |P.Lo Pe |Cle |Own Ros |L4IH 246/P |TX |1024 S0x2 
106/23015 3 .4| 68-2800] L| C] Al7-2 4% | 1: CC |No |Zen |M|DR |DR |P.Lo Ow jCle jOwn Ros |L: 246/P |TX |102 50x2 Oo 
107|268]4.9 3] 75-2800] LI] C] Al7-2 [12 |CC |No |Zen |M|DR |DR |P.Lo Ow jCle j|Own Ros |L41H 2891C |TX 105% 2x2 lg 
108/268]4.9 "31 75-2800] L] C] Al7-2;% |12 |CC |No |Zen |M|DR |DR |P.BL Me |Cle {Own Ros |L41H 289ia |TX j116% 52xz be 
109}309/4. 9]2 “5| 85-2800] L] C] A/7-25¢ |12 |CC |No |Zen |M|DR |DR |P.BL Me {Cle ‘Own Ros |L41H 344'a |FD [124% O4X¢ be) 
110/358]4. 9}2¢ 41110-2800] L| G} A|9-254 ]124%/FP |EV |Sch |M|DR |DR |dp.Lo |Me |Cle |Own Ros |L4IHV |390!a |FD {143 34 D6X« lg 
111)24815. 1/18 -3] 65-2600] L| G| Cl7-254 |10%|FP |No |Zen |M|DR |DR|D.BL |Yo {Spi /|Tim Ros I 380jG |TX ]129%4|Opt [31!4]40x24q  |50x3 4 
112/298]|4.7 -7| 66-2200] L| G] C]7-25¢ |134|PC |No |Zen |M/AL |AL |D.BB [Yo |Spi Tim Ros |L4IHV |452/G |TX 12946 Opt |31'/40x25¢ 50x3 le 
113}339]4. 7)2: -41 73-2200] L| G] C]7-254 |134%]PC |Mo |Zen |M/AL |AL |D.Fu Yo |Spi Tim Ros |L41HV 8IG |TX [106 |Opt |3134/40x24q  [50x3 1g 
114)339]4.7|2: -41 73-2200] L] G] C]7-25% |1344/PC |Mo /|Zen |MJAL |AL |D.Fu Yo |Spi |Tim Ros |L4IHV |658iIG |TX |106 |jOpt |313¢/40x24 [50x3 
115/339]4. 723 _41 73-2200] L] G] C]7-2% |134%|PC |Mo |Zen |M|AL [AL |D.Fu Yo |Spi /{Tim Ros |L4IHV |658/G X |106 jOpt [31'o/40x24q 50x lg 
116): 4.7 -31 80-2200] L] G] C]7-25% |134%|PC |Mo |Zen |M/AL |AL |D.Fu Yo |Spi |Shu Ros |L4IHV |768/H |TD |106 [Opt [31%|40x2' |50x3 
117|428]4.4 .9| 93-2200} L} G| C’7-3 15 |PC |Mo |Zen |MJAL |AL |D.Fu Yo |Spi {Shu Ros |L4IHV |768/H |TD |106 |jOpt [3144/40x2}q /50x3 lg 
118 4.4 .9} 93-2200) L C\7-3 15 |PC |Mo |Zen |M/AL {AL |D.Fu Yo |Spi {Shu Ros |L4IHV (|893/G |T 106 jOpt |3134|40x24_ |50x3 re) 
119 4.9 .2}115-2200} L} G| C\7-3 15 |PC |Mo {Zen |MIAL {AL |D.Fu Yo |Spi {Shu Own|Ws4IA /|847/G |TD j118 |jOpt |3144/42x3 60x3 44 lg 
120) 4.4 . 2}103-—2200) Lj G} Cj7-3 15 Mo |Zen |M/AL |AL |D.Fu Yo |Sp Tim Ros |L4IHV |893)H |TD | 92A4jOpt [31}9|40x2)4 50x. f 4 
121): 5.0 .0| 72-3300} L] C] Al4-2% | 6%/CC |No |Zen |M|DR |DR |P.Lo Pe {Spi |Tim 30000H |Ros |L41H 269|P |TX | 96 57 {34 [38x24 50x2 lg I 
122): 5.0 .0| 72-3300] L}] C| A/4-2% | 6%/CC |No |Zen |M|DR |DR |P.Lo Pe |Spi /|Tim 30000H |Ros |L4IH 269/P |TX | 96 57 |34 [38x24 50x2 be} 4 
123 5.0 .0! 68-2600! LI G! C'4-2% | 7%!CC 'No [Zen |M'DR !DR |P.Lo Pe ‘Spi 'Tim 31000H 'Ros 'L4IH 282'P 'TX ! 96 57 '34 '38x24 [50x24 bg 
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Max. W. B. Furnished 


Line Number 
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Chassis Price 

Gross Vehicle Weight 
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FUEL| ELEC- FRONT BODY MOUNT- 
se SYST.|TRICAL AXLE BRAKES ING DATA. SPRINGS 
vy 
MAIN x 2 
Pm , BEARINGS sigi 7 SERVICE | <-| & 
El. a - a e al = ° ° é 
: = = © ~ - e = e = 3 ¢ 
Els e °|- é r $| 3 : 3 sie/¢ 
ole S] - Eleis o | 8 Sit & el & 9 = ec em % ¢ 
els oi 3] ze [Slelc e|/#|= sis s |2| 8 . | 38 Ssi;Si|s]<]& 2 
e 7 a - ry cy clale v e S a a n eo a = = s Ss ~ ’ s o 
el2ials|"*] 2e |slels| § 2) = sigpeic] & Els o| $$ |/$lei¢]/ 3s] s]¢ = 
= ys & 7 = 3 3 . a e o 
s/4/8/=|5] 2° |ElSle! ss els|slzelS] & [sl 3 g wl Sa |</z/ |e] a@)s > 
4 Zlelel sig = a Sle) 82/5] u/&] 5 ie] 2] § a 3] 5 ~ S O | ve a ele a 
0/8 oi“ a3 ° ° -| = 2 S = 7 % = & = ba = = 
5 EVES) <] ge lelele] GS) elEleleisie|s| = |e] z = e] 8 lzlsizlel2i3| 2 1 3 & 
Sjasjojelz2| £2 |elojaj) za; S}sjo]s id) 2i{o} & ja] s = a| de |5/a6/e}/5) 5/3] & a |2 
é 1/358/4. 4/230/38.4] 80-2500] L] G| C] 7-25¢]1214|/CC [Ha {Zen |Mj)DR |DR |[D.Own |Mo |Spi ‘Lim 31000H |Ros ;L4IHV_ |330ja 91 34 2x2 } a 
: 2135814. 4/230)38.4) 80-2500) L) G| C|7-2%4 [12'4/CC |Ha |Zen |M/DR |DR |D.Own |Mo |Spl_ | Tim 33000H |Ha |L4I 396 91 |34 49x33 3x3 g 
: 1 soi i tH = : 80-2500 L|G Cc 7-254 124 CC Ha |Zen |M/|DR |DR |D.Own |Mo Spi Tim 33000H |Ha |L4IHV |392I/a 91 (34 [42x2%¢ [54x3 A 
B 51381144 340 2 : 85-2500 L|G y 7- % 1214 CC Ha Zen M|DR |DR |D.Own |Mo |Spi Tim 33000H |Ha |O2IMV 91 (34 |42x2%4 |54x3 My 
3 2 482 a5 300 he 85-2500 L G Cc 7-2% 1244 C 3 Ha |Zen |M/DR |DR |D.Own |Mo |Spi_ |Tim 33000H |Ha |L4THV (|397/a 1 |34 (42x24 |54x3 4 
} 71381 a°4 340 re 9} 102-2400 3 G Cc ‘A 13% 2c Ha Zen M/DR |DR |D.Own |Mo {Sp Tim 5000H |Ros |L41H 664\a 108 |34 ([48xé 54x3 hy 
4 gaiila.6 360 08 85-2500 G| C|7-2% 1244 CC Ha |Zen |M/|DR |DR |D.Own {Mo |Sp Tim 35000 Ros |O2IMV |576/a 108 |34 [48x 54x3 “4 
Fe BI46214. 5130/45 Olt 1-2400 a G| A|7-3 13% cc Ha |Zen |M|DR |DR |D.Own |Mo |Sp Tim 35000N |Ros |O2IMV |562/s 108 |34 [48x 54x3 “ 
A 1914621451300 rr ios coon v G Cc 7-3 13% JC Ha |Zen |M|DR |DR |D.Own |Mo |Sp Tim 35000H [Ros H 108 |34 /48x: 54x3 mA 
x i“ 462 as soolae ® a co r G Cc 7-3 13% Cc y Ha |Zen |M|DR |DR |D.Own |Mo |Sp) Tim 35000N |Ros |jO2IMV |576/a 108 |34 48x: 54x3 \% 
3 13146214 51300 a's : 2-2400 G Cc 7-3 13% 2C Ha |Zen |M|DR |DR |D.Own |Mo |Sp im 35000N |Ros |O2ZIMV |658/s 108 {34 /48x: 54x3 % 
? 43 463 a siseo s'3 02-2400 L G Cc 7-3 13% Cc Ha |Zen |M|DR |DR |D.Own |Mo {Sp Tim 26450TN |Ros |Ws4IA {690\a 108 |34 /48x: 60x4 lg 
7 13/462/4. 5|300145 91102-2400) L} G) Cl7-3,_ |137%|CC |Ha }Zen |M/DR [DR |D.Own |Mo |Spl_ [Tim 26450N |Ros |O2IMV 108 |34 |48x 54x3 % 
a 14/48914. 512951434) 90-2000) L) G] Cl4-314 [11%1CC |Ha Zen (MIDE [DR |D.Own |Mo |Spl_ [Tim 26450N |Ros |O2IMV 6606/8 107 |34 |48x: 54x3 %4 
‘’ ‘. oD re a s $5-Seae 11 C 4-34 11% cc Ha |Zen M/|DR |DR |D.Own |Mo Spi Tim 26450N |Ros |O2IMV |666/s 10 34 |48x3 54x3 A 
r. 9 e77 rip ryt be : 135 aeee 311 C 4-334 11% CC Ha |Zen |M|DR |DR |D.Own |Mo Sp Tim 27050TW |Ros |Ws4IA_ [690 5 107 |34 (|48x3 60x4 ly 
cL, 1ele72117. 420 60. ) : 2 LIG A 4-344 11% CC Ha |Zen |M DR DR |D.Own |Mo {Sp Tim 27450N |Ros |O2IMV |666/s x 107 |34 |48x3 54x3 % 
r ip 307 4/8142 57.9 1 5 1308 ¥ g Cc 3% 164%|CC |En |No M CI |LN |P BL _ {Mo {Sp Tim27450TN|Ros |Ws4IA |718\a 107 48x3 x4 % 
Tr Wlooala 8l142lo5 3 $3.3 We Cc 4-2% PC No |Zen | P/|DR |DR /P.BB Fe |Sp Spi Ros }|B4IM 1 41% |32 4% 138 14x24 |50x2 te 
r a lo42l5: 162 33 é —— L 3 24-2 %% 84 PC No Zen P DR |DR|P.BB {Fe |Spi_ {Spi Ros |B4IM 257\a 5134|32% rte | 50x214 N 
r as +4 ae oS a's on aren L G Cc 4-2 73 84|PC {No jZen P DR |DR |P.BB Fe Spi Spi Ros |B4IM 257\a 62 5% 132 4138 \%|50x2% % 
T = 309 a5 i93 3° oe oon G Cc 4-2% 9% FP Mo jstr | PIDR |D D.Fu Fe jSpi [Cla Ros |B4IM 308/a 58 54132 8x2 14 0x3 lg 
T aaa .¢ Balsa S sree - G| C 4-2% 9¥|FP |Mo jstr P DR |DR|D.Fu |Fe {Sp Cla Ros |B4IM 348/a 79 3 13234|38x21g |50x3 4 
T 24 rt} 5 alozsicn s oO avon ; G Cc 4-2 44 10 FP Mo Str P|DR |DR |D Fu Fe Spi Tim B4IM 453\a 79 42 132 % |40x3 6x3 dy 
T 25 rt .s sao rye 130-28 1 LU 3 S rats, shee oul Mo oval a oS on D.Fu |Fe Sp Cla IM 348\a 79 #4 132 % |40x3 50x3 lo 
T Fo “44 oe sesiaa al socateol Lic 35-226 % . ys Str 4 = es P.BL |Fe Spi Cla Ros |B4IMV |348\a 757% |32 4% |40x3 56x3 ly 
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T 31}516/4. 51330131 . 21110-2000) L| G] Ci7-3, |1274|hP |Wa Str | FIDR [DR |D.BL |Mo Spi |E S$ |Ws4IA |759\a 737%|34 |40x3 56x4 
— 3s Bt 4-6 i ae°4 75-3200 Lig g 12% 84 SS No jstr Ly DB DRI{P.Lo {Me |Spi_ jCla 208B Ros |B4IM 484%|34 |36x134 /45x2% % 
T = o30l4'6 rh ay 5-33 By 5 \4—2 48 8a y Ha {Str |M P.Lo Me MM Cla 208B Ros |B4IMV |231/Pa 4844|34 |36x134 [45x2% A 
T Hf = 2S ey + 75-% a G Cc 4-234 8a CC Ha Str M|DR |DR |DP.Lo|Me |Spi_ |Tim 31010 Ros |B4IMV |284 60 |34 |39x2 56x3 “ 
Pp - ast Ss + rp ha * L G Cc 4-244 Sx CC |Ha jStr M DR \DR |DP.Lo|Me |Cle_ |Tim 31020 Ros |B4IMV_ /|420/a 60 |34 |39x214 |[56x3 lg 
P po rr re 500 0. ators L G Cc 7-2% 123% FP |Ow |Zen | PIDR |DR |P.Ow |Ow |Own [Own FN Ros |O4FXM /|450/D 84 134 |48x3 48x3 7A 
P 37 462 4: 5300 ss oak pee 3 G Cc 7-3 13% rP Ow |Zen P DR DR |P.Ow |Ow j|Own |Own FM Ros |O4FXM |450/D 84 |34 |48x4 48x4 % 
P = ace 4. 31308 ie at rs g * ce 4 1308 ae Ow zen V\Se oe P.Ow |Ow |Own |Own F Ros |O4F XM |600/D 78 136 |52x4 52x4 % 
P = ru ie: rrr Bh. 136 is00 ticle a ' Ys ro Ow |Zen | VjSc eg P.Ow Ow jOwn |Own Fr Ros |jO4FXM |600/D 96 136 |52x4 52x4 % 
P : ries rebar : ‘ols - er 7 3 Cc 1 fo 4 0% Cc Ow zen P Se %|P.Ow |Ow |Own |Own F Ros |O4FXM |600|D 96 |36 |52x4 52x4 % 
B 41 ora 6 398 60. 3  LIG Cc 7-3%4 10% & Ow |Zen| PiSec |DR|P.Ow |Ow Own Own F Ros |O4FXM |600/D 96 (36 |52x4 52x5 % 
B 42 338 rie 358 oS [ig 6 _ G Cc 7-2 28 12% FP Ha {Zen |M|DR |DR |P.BL Pe Spi Tim 33000H |Ros |L4IHV 9034133 |40x2% |[52x3 % 
B 43 oy S- Sloaolan: 8 ag G Cc 7-2 28 1303 FP Ha zen M|DR |DR|P.BL {Pe {Spi |Tim 33000H Ros |L4IH 9034133 |40x2% =|52x3 % 
B 44 sila é 340 40. : Pe 3 G Cc 7-2% 12% FP Ha zen M|DR |DR |P.BL Pe Spi Tim 33000H |Ros |L4IHV 9034133 |40x2% = |52x3 ly 
B be ood ola4o beat os sate i G| C)7-2% 12/4 FP |Ha |Zen |M|DR |DR |P.BL |Pe |Spi |Tim 35000H |Ros |L4THV 10526|33  |40x214 |[52x3 4 
B }1381]4. 6/240/40. 8) 83-2200) L) G) C)7-25s |12i4/FP |Ha |Zen |M/DR IDR |P-BL [Pe Spi |Tim 35000H |Ros |L4THV 1057/33 |40x2%4 |52x3 by 
T os Hs tT Slase 45. 10 —22 L|G Cc 7-3 13% FP |Wa Zen M/|DR |DR |P.BL Pe Spi Tim 35000H Ros |L41THV 105%|33 |40x2% ([52x3 ly 
T 4s 5 7|4.6 51.3 110-2200 L G 3|7-3 13% FP Wa |Zen |M DR |DR |P.BL Pe Spi Tim 35100H Ros | L4IHV 1174/33 |40x3 56x34 4 
T 49 517 4.6 re 51.3 110-2200 L G Cc aS 137% FP Wa Zen |M|DR |DR |P.BL Pe Spi Tim27450T W| Ros |Ws4IA 1174%|33 |40x3 56x34 ly 
T 50 677 5. 5 465160. {145-2000} L G Cc 4-3 4 114 FP |Wa |Zen M!DR |DR |P.BL Pe Spi Tim 27458H Ros |L4IHV 1174%|33 |42x3 56x3% ly 
T 51 677 5.5 465/60 145-2 L G Cc 4-314 11 4 FP |Wa |Zen M|DR |DR |P.BL Pe Spi Tim27450T W|Ros |Ws4IA 11744|33 [423 56x34 be 
T 52 462 4.6 300 45.9 102-2200 L G Cc 7-3 | 13% FP Wa Zen |M|DR |DR |P.BL Pe {Spi , 16302 Ros |T2IMV 88 |37 |44x3 56x34 lg 
Cc Po 677 5.5 ro 60. 145-2000 L G y 4-3%4 11% FP Wa Zen M DR |DR |P.BL Pe |Spi |Tim27450TW|Ros |Ws4IA 1174/33 |42x3 56x % 
Cc o4 44 ie re BS psaet ys _ re 8 7-2% 10 7 No |Zen | V|DR |LN |P.Ow |Ow Spi |Own 4D Ha |LAIH ([276/a |TX ].....]..... 414139x214 |50x2% N 
Cc + = § is -s ‘- 4C)S 7-2% 10% Fr No |Zen | VIDR |DR |P.Ow jOw |MM |Own 4D Ha |L41H 5814 |3414/39x2% «=|50x2% N 
Cc 56 28 4.¢ 70 25. 45-1800 L G Cc 3-2%4 11% FP Ow |Zen | V|DR |DR P.Ow Ow |MM |Own 4D Ha |L41H 58 4 13454|39x24 |50x2% N 
C 57 260 4.8 15) 29.4 54-2100] L Cc S 7-2 4 104 FP |No |Zen VjDR |DR |P.Ow |Ow |MM |Own 4D Ha |L41H 5814 |3414|39x24% 9=|50x2% N 
Cc pr 289 4.3 170 25.6 5-1800 L g Cc 3-2 4 113s)FP |Ow |Zen | V|IDR DR |P.Ow |Ow MM Own 4D Ha |L41H 5814 13454|39x2'4 |50x2% N 
Cc , 299 4.8 190 33.7 70-2100 L 2 Cc 7-2% 10% FP Ha |Zen | V|DR DR |P.Ow {Ow |Spi Own 7D Ha |L41IH 68 # 134.54 |41x2%4 x N 
Cc or 289 4.3 170 25.6 45-1800 L G Cc 3-2%4 11% FP Ow |Zen | VIDR |DR |P.Ow |Ow Spi Own 7D Ha |L41H fs |345¢/41x2% 154x3 N 
c 61)29914. 81190133. 7) 70-2100] L] C) C)7-2% |OH IRE |Ha jZen | VIDR IDR |P-Ow JOw [spi [Own 7D Ha |L41H 68% (345¢]41x214 |54x3 N 
re) 3 289 4.3 170 25.6 45-1800) L G Cc 3-2%4 11% FP Ow |Zen | VIDR |DR |P.Ow [Ow Spi Own 7D Ha |L4IH 68 #5 [345% |41x2 14 54x3 N 
C oa 396 4.9 250 38.4 100-2100 H| C s 7-2% 13% FP Ow }|Zen |M|DR P.Ow Ow Spi Own 11D Ros |LO4IH V 67 14|3 41x2\% 4x3 N 
C a 326 4.3 ao7 28.9 54-1600] L G Cc 3-244 113s)FP |Ow |Zen Vv Ei jns |P.Ow |Ow Spi Own 51A Ww } 8434/34 40 14x34 54%x3 IN 
Cc bo 299 5.5 20 33.7] 77-2400} L y 8 7-2% 10% rP Ha |Zen | VjDR {DR IP.OW |Ow Spi Own 11DC Ros |LO4IH V 8444 )34 41x3 44 x3 N 
G 66/396/4.9|250/38. 4/100-2100) H} C) $/7-2%4 |13%s/KP |Ow Zen |M/DR IDR |P.Ow [Ow |Spi_ [Own 11D os |LO4IH V 6715/34 |41x214 |54x31g | N 
, c $5 396 4.9)250 38.4 100-2100] H Cc 8 7-234 113% FP Ow |Zen |M DR DR |P.Ow |Ow {Spi |Own 6D Ros |O41HV 84% 134 4 |42x3 56x34 l6 
Ic s 519 4.0 333 45.9 118-2100 H C s = * 1543 FP |Ow /Zen | E LN |LN |dp.Ow |Ow Spi Own 6D Ros |O41A 9134 1344 |42x3 56x34 be 
Cc 70 326 4.3 207 28.9 54-1600 L G Cc 3-2% 11% FP |Ow |Zen Ei ns |P.Ow |Ow {Spi |Own 2D Own OPXM 93 4|34%14044x3 [56x34 hg 
I : 326 4.3 207 28.9 54-18 L G Cc 3-24 11% FP |Ow |Zen Vv LN |LN |P.Ow [Ow {Spi |Own 9D Ros jOPXM 120 |38% 42x3 57x5 N 
Cc ty 326/4.3 207 28.9 54-1600} L GI] C 3-2 4 11% FP |Ow /Zen| VjEi_ jns_ |P.Ow |Ow |Spi jOwn 55 OwnjOPXM 107 14 |42 44 |44x3 51%x5 |N 
Cc 53 396 4.9)250 38.4 100-2100] H Cc $|7-2%4 13 FP jOw Zen M DR DR |P.Ow |Ow Spi Own 9D Ros |O4I 8474134 & |42x3 56x3 4% ly 
C ‘ 519 4.0 333 45.9]118=2100) H Cc $|7-3 153} rP Ow {Zen | E|LN |LN /idp.Ow |Ow Spi Own 9D Ros |O41TA 9134 134 & |42x3 56x34 lg 
I 74 519 4.0 333 45.9 118-2100] H} C Ss = * 1535 FP jOw |Zen | E/LN |LN |dp.Ow |Ow Spi Own 9D Ros |O41TA 9134 344 |42x3 51%x5 |N 
Cc 75 326 4.3 207 28.9) 54-18 L G Cc 3-2% |11% rP Ow |Zen { V Ow jOw |Spi |jOwn 52 Ow |jOPXM 107 % |42 4 |44x3 51%x5 | N 
Cc 76/519]4.0 333 45.9 118-21 H 18 7-3 ot FP |Ow /|Zen E|LN |LN dp.Ow Ow Spi Own 9D Ros |O41A 9134/34 4 |42x3 51%%x5 N 
T 77|580/4. 6/385 51.3 130-2300] H}] C 8 7-3 154#|FP |Ow |Zen |M|DRILN |P.Ow [Ow [Spi [Own 5D Ros |O41A 65 6 |44x3 5554x5 N 
T & 134 5.1 100 15.6 48-32 L Cc C 3-2 ty 5x cc No |Ti |MjAL |AL |P.Ow |Fe |...../Own 77 aA hCG =F ee eee ae 30x13 /46x1% By 
T 76 201 5.5 142 21.6 63-2900} L G Cc 42% 7 {CC |No jZen | VjAL |jAL |dp.Lo |Pe Spi Tim 30000H |Ros |L41H 70 |34 8x24 [54x26 N 
T 224 4.7 145 25.3 61-2750) L G c 4-2%% 7# PC No |Zen | V|AL |AL |{dp.Lo |Pe {Spi Tim 30000H |Ros |L4IH 70 |34 |38x24¢ |54x \% 
T 81 224 4.7)145 25.3 61-2750} L G Cc 4-2%4 7H PC |No Zen VIAL |AL /é¢p.Lo |Pe [Blo Shu 5427 Ros |L41H 70 134 8x24 |54x21¢ lg 
T 82 268 5.3 184 28.8 96-3400 L Cc Cc 5-2% 8% cc Ha |Zen |MjAL |AL |ap.Lo |Pe |Blo |Shu 5427 Ros |L41H 71 |34 |38x2% |54x2% 
T 83 268 5.3 184 28.8 96-3400 L Cc Cc 5-2% 8% CC Ha |Zen |MJAL |AL |dp.Lo |Mo Blo Shu 5432 Ros |L41HV 88 |34 |38x2 54x21} % 
ey 84 298 5.2 205 33.8 115-3300 L Cc Cc 5-2% 10 PC Ha Zen MIAL |AL |dp.Lo |Mo Spi Shu 5432 Ros |L4IHV 88 |34 |38x244 |54x2'4 g 
T 85 298 5.2 205 33.8 115-3300 L Cc Cc 5-246 10 PC Ha {Zen |M/AL {AL |{dp.Lo |Mo Spi Shu 5572 Ros | L41HV 88 |3314/42x3 56x3 lg 
86) 298/15. 2/205]33 . 8}115-3300] L} C] C]5-23g [10 |PC |Ha |Zen |M|jAL |AL |dp.Lo |Mo [Spi [Shu 5572 Ros |L41IHV 85 13314)/42x3 56x3 4% 
t3 87|780|4. 7/475/66. 1]/156-18 L} G| A]/7-3 16%|FP |St |Ze2 |M|NE {LN |dp.BL |GO [Spi |Tim 27450 Ros |Ws6IA 10114|344 |42'¢x3 |61x5 Ly 
T 88 462 4.5 300 45.9 102-2400 L G Cc 7-3 ’ 13%|FP |Wa |Str |MIA AL |D.BL |Ch Spi Tim 26450 Ros |TWsRIA 107% |35% 441¢x3 60x4 N 
Cc 89 411 4.2 236 40.0} 89-2400} H} C Cc 7-2%4 13 FP |No |Zen |IM|IDR |DRIP.BL {Pe Spi Tim 35100tw Ros |Ws6IA_ /45' Opt |34 40x3 14 6x4 4g 
T 90 427 4.2 268 45.9 100-2600 H Cc Cc 7-2% 13 FP No |Zen |Mj|DR|DRIP.BL |Pe Spi Tim 26450W |Ros | Ws6IA Opt |34 [46x 56x4 ly 
T 91 427/4. 2/268)45.9 100-2600 H Cc C\|7-2% 13 FP |No |Zen |M|DR |DRI{P.BL |Pe |Spi_ |Tim 27450W |Ros |Ws6IA Opt |34 /[46x3 66x4 ly 
P 92 611 4.5 384 54.1 127-2300 L G A 7-3 13#|/FP |No |Zen M/jDR |DR |P.BL |Pe_ {Spi Tim 27450W |Ros |Ws6IA Opt |34 /46x3 66x4 % 
P 93 428/4.4 280/45.9] 93-2200) L G Cc 7-3 14 PC Ha |Zen |M/AL |AL D.Co GO SpP Shu 5582B Ros | L61IHV 0. 34 [4514x2%/58x4 
P 94 501 4.4 330 48.6 111-22 L G Cc 7-3 1244 PC Ha Zen MIAL |AL |D.Co GO SpB 8 Ros | Ws4IA 00 14 |37 x3 x4 N 
P 95 529/4.4 350/51.3 114-2200 L G Cc 7-3 , 1244 PC Ha Zen |M AL AL |D.Co GO SpB Shu 678 Ros | Ws4IA 9434/37 |46x3 50x4 N 
Cc 96/677]. . . 418 60.0 127-2000 L} G] C 4-314 11% PC Wa Zen M;LN |LN |D.BL GO SpB |Shu 678 Ros | Ws4IA 93 7 6x3 50: N 
Cc 97|196]4.6|124/21.0] 48-2800] L] G] A]3-244 | 6%.|CC |No |Car |M|DR |DR |P BB [Fe |Own lOwn Own|O41HV 70 |3434|36x1%{ |4334x3_ | N 
Cc 98 211 5.3)134 25.3 60-3100 L Cc §}4-214 6% CC No Car M/|DR |DR |P.BB Fe j|Own |Own OwnjO 80 44]/3414|36x1% «=[43%x3 | N 
_ 99 217 5.8 144 25.3 -3200} L}] C}] $}4-2%4 6% CC Ha C ar |IMjDR |DR P.BB Fe jOwn |Own Own|O41HV 38 4 |39x2 4334x3 N 
Cc 100)572 4.3 358 48 .6)114-1900 L G C}4-3 10% PC |Bu {Zen | E|/LN |LN |D.Fu [On {Blo {Shu 615 Ros |WrIMV 0 48x3 65x34 N 
Cc 101 517)4. 5/340 51. 3 108-2000 L} G| A/7-3 13% PC No {Zen |M|DR |DR |P.BL Pe |PeS |Tim 35000N os |}Ws4IA 11454|33 4 /41x3 46x34 N 
Cc 102 677 4.4 460 3 125-1800 L G A 4-314 11% PC No Zen MIDR |DR |P.BL |Pe |PeS |Tim 17300 Ros |Ws4IA 144%|34 |424%x3 [49%¢x4 |N 
Cc 103 200 4.7|126 24.0 48-2500 L Cc A/3-2'6 | 5% cc Mo |Zen |M|DR |DR |P.BB |Lo [Cle |Cla F212 e H 414134 [388x244 [40%¢x2|N 
Cc 104 215 5.1 137 27.3} 60-2600) L Cc Al|7-2} ot CC Mo Zen M/DR |DR |P.BB |Lo |Cle_ |Cla F212 Ge |L6IH 6334/34 |38x2% |4044x2i6|N 
Cc 105 200 4.7|126}24.0} 48-2500] L Cc AJ3-2'4 | 5% cC Mo |Zen |[M|DR |DR |P.BB |Lo {Cle /|Cla F212 Ge |L6IH 6441/34 [38x24 |404x2h|N 
C 106 215 5.1)137 27.3 -2600} L Cc Al7-2\% | 9 cc Mo /|Zen M/|DR |DR |P.BB |Lo |[Cle /|Cla F212 Ge |L61H 6334134 |38x2% [40'4x2'4|N 
P 107|248/5.0 150 27.3 64-2600] L} C}] A]7-2% |10 CC KP |Zen DR |DR |P.BB |Lo {Cle |Cla F304 Ros |L6IHV 4 4 |40x2% x. N 
P 108 318]4.6 202 36 0 80-2600 L] G] C]7-25% |12#%/CC |KP |Zen |M|DR |DR |P.BB |Lo [PS Cla F318 Ros | L6IHV 84 |34 |40x2%4 /44x3 N 
yiP 109/318/4.6 202 36.0] 80-2600] L} G] Ci7-25 |12#|/CC KP |Zen |M|DR |DR |P.BB Lo |PS Cla F318 Ros |.61HV 4 0x24 |44x3 N 
Cc 110}339]4, 2/212|38.4 0-2200 H| C} C|7-2% its CC |KP /|Zen |M DR |DR |P.BB Lo {Spi [Own 7738 Ros |L61HV 102 {34 |42x2% [50x34 N 
Cc lll 677|4. 41460160 .0}125-2000] L] G] C/4-344 |11%4|PC |Wa |Zen |M NE NE |D.BL |Pe |Blo |Wis 131F Ros |B6IMV 145 |34 repre 40X5 N 
TL 112|517/4. 5|330}51. 3} 110-2400} L} G}| Cj7-3 13%|PC |Wa |Zen |M|NE |NE |D.BL |Pe |Blo |OwnM Ros |B6IA 137 |36 |4234%244/44x3 N 
L 113 400 4.6/296/40. 9]110-2300] H| G| Al4-2.7 | 8#/FP |Ha |Str |M|DR |DR |dp.Ow |Lo |Cle |Own Jac |B4rIA 100 34 |34% 40x3 50x4 4 
L Ws 525|4. 5380/48. 6]128-2100] H] C} Al7-2%4 |14#/FP |Ha |Str |M/DR |DR /|dp.Ow |Lo Spi Own Jac |B6IA 100 |34%/50x3%4 =[45x4 
P iis 616)4.5)450)57 .0 149-3100} H} C A 7-234 14 Ha |Str |M|DR |DR |dp.Ow jLo [Spi ac |B 100 |34/50x3 45x4 N 
P 16 358 4.6}254/38.4/110-2800] F| G] Cj7-25 |1244|PC |Wa |Zen |M/AL |AL Fu |jCh |Blo [Cla F318 Ros |L41HV Opt |34 /[404¢x344/31x3 N 
P 117 462]4.6/324/45.9 125-2600 F\ G| Cj7-3 13%|PC |Wa }Zen |MIAL |AL |D h }Blo |Tim 27450 os |L4THV Opt |34 /404%x3%/35%x4 | N 
P 118 517 4.6/330 51.2 110-2 L| G} Cl7-3 13%|PC |Wa |Zen |MIAL JAL |D.BL |Ch !Blo_ |Tim 27450 Ros | Ws4IA Opt |36 /|404x344/66x4 N 
I 1191677|4. 7/440/60.0]/126-1850| L] G] C/4-3% |104%/PC |Wa |Zen |M/AL |*L |D.BL [Ch |Blo_ |Tim 27450 Ros | Ws4IA Opt [36 43x3 66x4 N 
—_—_—— 120'638'4.3'410'54. 1'126-1850' L' G! C!4-3 10%'PC ‘Pe 'Zen 'M'RB 'No 'dp.BL 'Yo 'Blo ‘Shu 715-11 Ros |WrIA 88 {4 '38%'41 44x 53x4 N 
nal = ° 
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£ GENERAL (See Keynote) TIRE SIZE MAJOR UNITS FRAME 
° = 
£ 3 a s ENGINE TRANSMISSION REAR AXLE e 
PS ele = & & 
$ S| 3 & e| GEAR 3 
MAKE | Sic 3 $s e es 3 * 3 3/RATIOS 5 
AND e| = 2/3 a 3 s 3 3  : 2iz £ 
. eo} 6S ejftia = - © 3 © ols ° als E 
2 MODEL >| Ss 2 asi; = 2 = es = egis = > |& = 
7 = 4 ~ P) = > — =” = Sunita = a 
a} 6 |&I]z].. ° = Pg =e |egies =z 2/2 = 
= we} * Telels > 2 & Ve 5 6ule8 5 elgi< a 
z = S ails 3 a “a = i/o eo |*| wl] & 
© ° € lel, a “ E te ° So o 35.4 ° e tee |S a4 " 
e 2} € |fisis| ¢& FE E H = $5 s «6|8sl8z . sjzi =i 3 - 
3 3) & vj|al= 0 3) ro 4 = Za = Jal<e ea ola/E/5 a e 
1)Ind..95SBT-151 2Cj....... 1675] 168]186] 20000 | 5500|/P32x6 DP32x6 Her JXC  |6-334x414|BL 224 U 4] No|Tim SBTI51 (SF_|T|7.4 |45.8 2% ) 
2) .....95SW 75 4RI....... 1735|168]186] 20000 | 5800/P32x6 DP32x6 Her JXC 6336 x41;|BL 224 U4|No|Tim Sw75 |WF|T 4 3 ete c 
3 17SBT251 20 REE 3250 138 a2 28000 8550 P34x7 DP34x7 Her YXC_|5-434x43;|BL 334 U4 Op |Tim SBT251 |SF_|RI6.1 |37.8]8'%x3x% = |TL 
S5t BRI... 2.6 9000 x 2 i : U 4/Op |Tim SwW251 |WF | RJ6.2 [38.1/8i¢x3x% |T 
5] ..106SW-151 4RI]....... 2675]188]212] 24000 | 7500)P32x6 DP32x6 U4|No|Tim SW151 |WF|RI6.4 |42.6|8x3x 4 ° 
6/Ken...186SDT 2C/i0 6450/205/235] 38000 |10500/B9.00/20 |DB9.00/20 U4/A 3/Tim Sdt310w|2F |H 7°33 104° oaaet + 
~; (gees: 6850}205]235| 40500 |11000/B9.00/20 |DB9.00/20 U4|A 3|Tim Sdt310w|2F_ | HI7.33|85.5|9x3x 4% £3 
8 3800 210 240 40500 13000 B9.75/20 Db9.75/30 U4 A 3 Tim SW310w] WF | H\7. 25/84. 5|8x3x os Cc 
210)5 r 75/5 5 A m SW310w] WF | H]7. 25/98. 4/8x3x IC 
10 9500|210]240] 40500 |14000|B9.75/2 DB9.75/20 U 4/A 3/Tim SW310w| WF | H 7.25/98. 4 Suan Cc 
12 Bodo|z01|210| 8000 |to080189-00/20  |DB9.00/20 A [a a[tim Swoouewl WE | RIy sole élrasieca | IP 
20115 k 00/2 i m Sw2 yF 57: x3} 
13 : 7000|210|215| 34000 |11900|B9.75/20 |DB9.75/20 |Con 21R 6-434x344|BL 714-60 JA 7|A 3/Tim SwaNOW WF R 9:33 a3°6 a3 wie P 
i)... 340 1 8000}215]225| 34000 |13650)B9.75/20 |DB9.75/20 |Con22R_ |6-4!4x514|BL 714-60 |A 7/A 3/Tim Sw400W|WFE | RJ10.3/98.1|8x3'sx%m |C 
tte La, Fran-R. .Q6 4R 9-12 11605 216 260 40000 14900 B10,50/20 DB10,50/20 Own 312B 12-4x5 BL 714 U4 No Tim SWD410 WF |. ./Opt |Opt |12x344x4 |L 
: 5 g 25. .25/: ye AEC -334x434/Fu VUC 5| No|Ti 63703-97H|WF | RI6. 20/43. 8|7x4x 4% B 
17 5100]187]199] 32500 | 9720|B9.00/20 |DB9.00/20 |Lye AEC 8-334 x4%4 Fu VOL G |U 5] No|Ti 65703-97H| WF | H|6.75/47.7 7x4x 1% B 
i creators] gua |.Sosluso2 3) [Bastoas lan eene [e-aircs|py sore [alNSitnewsiON We [HG doles sete eB 
5 i} 75/2 75, s 3-4 39¢x5 4 , o/Tims FF Ms 86. x4x 
2 5/2. 9 7, 53 J r r 5 c 
i geool sss) 49883 |teimvleg seat (Bergeze fake [etek (ec ae lod] SimeNSON IE GSS tee B 
22 9750]196]208] 4 14000|B9.75/24 |DB9.75/24 |Cum.Die H6|6-4%x6_ |BL 735 U 5| No|TimSW410W|WFE | HI|7.6 |47.6/9x4x B 
23|Maccar...SW86 2R|10-i5 |8250]216]2 38700 |14450|B10.50/20 |DB10.50/20 |Wau 6SRK |6-45¢x5%|BL 615 A 5] No|Tim SWT420] WF | R|7.6 |62.5]12x3x% «||P 
24|Mack...... eo ae 8150]178]207| 35400 |12000|B8.25/22 |DB8.25/22 |OwnB 5144|/0wn BX |U4|NolOwn BX6 ~~ |2F | Al6.53/46.0 914x3x! Cc 
Dee -csaceehiee ft ae 9350 224 248 41500 15000] B9.75/22 DB9.75/2 Own BQ Own BQ A 4| NojOwn BX6 2F | Ri6.54/41.9)103x3a¥xK/C 
26 ies <: --AC 4k $-15 8500 217 257 50500 14550 P40x8 DPs0r Own BS ‘ Own AC |J 4 No Own AC ‘D | R9:26/59.4 Sx3X fe Cc 
gi ace tase - 217/2 5 97 wn 4jOwn AC A 4| NojOwn AK6 2F | Al7.46 > 
Sane = AP 4R\8-15 —|10500/217}2: 51000 |14850|P40x DP40x8 Own AP Own AC. |J 4|NolOwn AP cD rio 6 50 Slsxdx eg Cc 
=" ee 4R/8-15 — |11000/217/257| 50500 5400|B9.75/22 5/22 |Own AP c Own AC_ |A4|/No|lOwn AK6 _—[2F ‘| Al7_46]47_8 Hee a ; 
30) Mar-Herr. . “PHBIOAS 714-10 |10000]/191/229] 34070 |13800|B9.75/22 Her RXC_ |6-454x5144|Fu VUOG |U 5/A 2|/WisSD310W |2F | R/9,11/164.|8%<x3x4, IP 
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KEY TO ABBREVIATIONS AND REFERENCE MARKS 


GENERAL 


Chassis Price—Chassis price quoted 
applies to the standard wheelbase and 
specifications listed. All prices are 
F.O.B. factory. 

***—List price not yet established. 
Ready next issue. 

Tonnage Rating—Where a spread of 
ratings is given the maximum ratings 
are for ideal operating conditions and 
the minimum for extremely difficult 
conditions; the ranges between are for 
varying operating conditions. 

Gross Vehicle Weight—Is_ chassis 
weight, plus body and cab, plus payload. 
Gross vehicle weight given for a model 
is on maximum recommended 
tire size and not on tires listed as 
standard equipment. 

Chassis Weight Stripped—Includes 
gas, oil and water and all things included 
in chassis price. Does not include the 
weight of cab. 

Maximum Brake H. P. at Given 
R.P.M.—Is actual dynamometer read- 
ing without accessories. 
Tractors—Unless given the designation 
N (meaning not available as tractor), 
all standard models may be assumed to 
be available as tractors. 

(N) available as tractor. 

(T) This designation accompanying a 
model number indicates vehicle is spe- 
cifically designed for tractor use only. 
(3) Corbitt—Larger engines and cor- 
responding auxiliary units provided on 
all models. 

(5) Dodge—F-61 available as special 
tractor truck with 146-inch wheelbase 
with model designation of F-60, at 
$2645. G-81 available as special tractor 
truck with 146-inch wheelbase with 
model designation of G-80, at $5250. 
Model G-82 available as special tractor 
truck, with 146 in. wheelbase, with 
model designation of G-80 at $5250 and 
with 170 in. wheelbase with model 
designation of G-81 at $5285. 

(6) General Motors—Models T-18 to 
T-61 inclusive are also a <4 
export only as coach ch Doub! 
reduction axles optional in a Models Tas 
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T-51, T-61, T-83 and T-95 at extra cost. 
Trailing type axles available on Model 
T-95 at price deduction. Optional size 
engines available on Models T-85, 
T-85H, T-95, T-110 and T-130 at 
varying cost. 


Gramm—Larger engines and corre- 
sponding auxiliary units provided on all 
modesl at extra cost when type of ser- 
vice demands. Wheelbases and body 
mounting dimensions may change to 
suit special requirements. Double re- 
duction axle savailable on all models 
except AX and BX. 

Gross weight indicated for each model 
in the table is the straight rating. 
Series CXH is supplied with Hercules 
JXB engine in Model CXHB and Her- 
cules JXC in Model CXHC. 


) Grass Premier—FEight cylinder en- 
gines available on following models: 835 
with Lyc. GU at $1655 list; 865 with 
Lyc. HF at $4230; 875 with Lyc. AEC 
at $5400. 


(8a) International Harvester—A-l, 
% ton, same as A-2 except less spring 
leaves and smaller tires. 

(8b) All Torque and Brake Horse- 
power values listed are based on engine 
outputs with all Standard Equipment 
Accessories running and are the same 
values obtaining with the truck on the 
road in actual operation. 


(9) LeMoon—Model 600 available 
with Lyc. AEC at same cost. Models 
701 and 801 available with Waukesha 


6SRL at same cost. 


(10) Sterling—Rocker arm used in 

place of springs 

(*) Sterling—These models also avail- 

abe equipped with Cummins Model H 
iesel engine. 


+Reo—Models 1C and 1D are the longer 
wheelbase editions of Models 1A and 1B. 
The frame dimension of both is 7x2 34 x ¥%. 


+tReo—2J same as 2H except 166 in. 
wheelbase and price of $1695 


ttReo—3J same as 3H except wheel- 
base of 170 in. and price of $2085; 3K 
same as 3H except 185 in. wheelbase 
and price of $2155. 


(11) Studebaker-S-2 in 141 in. and 165 
in. wheelbases has 644 in. frame depth. 
(12) White—Each model shown is fur- 
nished with different specifications for 
different tonnage ratings. 


MAKES—ALL 


AB—American Bosch. 
AL—Auto Lite. 


B—Bendix. 

BB—Borg & Beck. 
BE—Bendix front, Eaton rear. 
BL—Brown-Lipe. 
BO—Bendix front, Own rear. 
Bf—Bethlehem 

Blo—Blood. 

Bu or Bud—Buda. 


C or Col—Columbia. 
CB—Columbia front, Bendix rear. 
Car—Carter. 


Ch—Chicago. 
CiI—Ignition py ee. 
Cl or Cla—Cl 


Cle—Clev — 

Co—Covert (transmission). 
Co—Continental (governor), 
Con—Continental. 
Cot—Cotta Gear. 
Cum—Cummins-Diesel 


Det—Detroit Lubricator. 
DG—Detroit Gear and Machine. 
DR—Delco Remy. 


ad ncn 

Ei—Eisemann. 

En—Governor built in engine 
EV—Electro-Vac (gov.) Pierce, 


Fe—Fedders. 
Fu—Fuller. 


Ge—Gemmer. 
Go—G. & O. 


Ha—Handy (governor), 
Ha—Hannum (steering gear). 
HaS—American Car & Fdry. 
Her—Hercules. 





Hr—Harrison. 

HS—Merchant & Evans (clutch). 
HS—American Car & Fdry. (governor). 
Jac—Saginaw. 

Jo—Jones. 


KP—Handy. 

L—Lockheed. 

LN—Leece Neville. 

Lo—Long. 

LO—Lockheed front, Own rear 
Lyc—Lycoming 


Mc—McCorda. 
Ma—Marvel. 
ME—Merchant & Evans. 
M M—Mechanics Mach. 
Mo—Modine (radiator). 
Mo—Monarch (governor). 
My—Mallory. 


NE—North East. 

No—Not supplied. 
ns—No cee 
O or Ow 
Op or Opt Ont ional. 


Pe—Pierce (governor). 
Pe—Perfex (radiator). 
Pet—Peters. 
PeS—Peters and Spicer. 
PS—Peters & Snead. 
RB—Robt. Bosch. 
Ro—Rockford. 
Ros—Ross. 


S—Steeldraulic. 
Sal—Salisbury. 
Sc—Scintilla. 
Sch—Wheeler-Schebler. 
She—Sheldon. 
Shu—Shuler, 

SpB 
Spi—Spicer. 

SpP—Spicer and Pick. 
Ste—Detroit Lubro. (carburetor). 
Ste or St—Sterling. 
Str—Stromberg. 


Ti—Tillotson. 
T or Tim—Timken. 
TO—Timken front, Own rear. 


WG—Warner Gear. 
Wa or War—Warner Corp. (steering 
gear) 
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ENGINE DETAILS 
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MAKES—ALL—Continued 
Wa—Waukesha (governor). 
Wau—Waukesha. 

W or Wis—Wisconsin 
Wo—Wohlrab. 
Ws—Westinghouse. 
Yo—Young 
Zen—Zenith 


BRAKES—SERVICE 


Location 


2—Two Wheels, rear only. 
2/4—Two-wheel brakes effective on all 
four wheels through driveshaft. 
T/4—Brake on transmission effective on 
all four wheels through driveshaft. 
4—lour Wheels, front and rear 
4r—lour Wheels, rear only. 

6—Six Wheels, front and rear. 
J—Jackshaft. 

P—Propeller shaft. 


Type 
i—lInternal. 
X—External. 


Operation 


— Air. 
D—Hydraulic and mechanical. 
H—Hydraulic. 
M—Mechanical. 
V—Vacuum. 


BRAKES—HAND 


Location 


C—Center of double propeller shaft 
2—Rear wheels. 

4—Four wheels. 

R—Worm or bevel gearshaft. 
T—Transmission. 

F—Driveshaft. 


Type 
D—Tru-Stop disk. 
i—Internal. 
X—External. 
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Oiling System Type 
Governor Make 
Carburetors Make 
Fuel Feed 

Ignition System Make 
Generator, Starter 
Clutch Type and Make 
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KEY 


BRAKE DRUMS 


Material 


a—Cast alloy iron. 
A—American Car Fdry. 
D—Dayton. 
E—Ermalite. 
G—Gunite. 
H—Hunt Spiller, 
c—Cast iron. 
Pressed steel. 

—Pressed steel. 
s—Cast steel. 
(Where a combination of any of the 
above is used, the first reference mark 
applies to the front and the second to 
the rear drums.) 


CLUTCH 


Type 
D—Miultiple disk. 
dp—Double plate. 
O—Piate in oil. 
P—Single plate 


ENGINE 


Valve Arrangement 


F—Inlet valve in head; exhaust valve 
at side. 

H—In head. 

L—"L” head. 


Camshaft Drive 
C—Chain. 
G—Gear. 


Piston Material 


(aa alloy. 


B—Sem 
C—Cast i 
N—Nickel iron. 


S—Aluminum alloy with strut. 


Main Bearings 


r—Rear main bearing. 
B—Ball bearing. 
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Radiator Make 








BRAKES 


SERVICE 









Universals Make 
Make and Model 
Steering Gear Make 
Make, Location, 
Operation 

Lining Area 

Drum Material 
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Oiling System 

CC—Pressure to main, connecting rod 

and camshaft bearings. 

FP—Pressure to main, connecting rod, 

camshaft bearings and piston pins. 

PC—Pressure to mains and connecting 

rod bearings. 

a gravity and splash. 
S—Pressure with splash. 

Sb_Chreulating with splash. 


FRAME 


Type 


tapered front and rear. 

reinforced with liner. 
B—Channe ro with both liner 
and fishplat 


omy reinforced with plate. 
TL—Channel tapered front and rear 
reinforced with liner. 

Drop Center 
Tf—Tapered front 


T—Channel 
L—Channel 





FUEL SYSTEM 


Fuel Feed 
E—Electric pump. 
G—Gravity. 
M—Mecharical pump. 
P—Pressure 


V—VvV acuum. 


REAR AXLE 


Final Drive and Type 
B—Bevel. 
—_— 


Gear. 
2—Double Reduction. 
R—Relay—Pendulum Drive. 
| dy bevel. 
w/2—Worm or Double Reductioa 
Optional. 








Hand Type, Location 
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BODY MOUNT: 
ING DATA 






PRINGS 















Cab to Rear of Frame 
Cab to Rear Axle 
Width of Frame 
Auxiliary Type 















oRoR 














SSS 






RA SEES 






RK 


(10) 
14x4 
4 


ALLZLLLZLZLLALUSE SS LLLZLLEEEE LLL LL LLL ZL DEE ERE LAL 


TO ABBREVIATIONS AND REFERENCE MARKS 


4—Semi-floating. 
%—Three-quarter floating. 


Drive and Torque 


A—Radius Rods and Torque Arm. 
H—Hotchkiss. (springs) 
R—Radius Rods 

T—Torque Arm. 

U—Torque Tube. 


SPRINGS 


Auxiliary Type 

4%—Semi-elliptic above or below main 
springs. 

je elliptic. 

| ng spring. 


No. 
O—Optional. 


TIRES 


B—Balloon. 
DB—Dual Balloo: 
P—High Pressure F e, Pheuma 
DP—Dual High 
S—Solids 


DS—Dual Solids. 
°—Pneumatics at extra cost. 


tics. 
Pressure Pneumatics, 


TRANSMISSION 


Location 


A—Amidshi 
J—Unit with jackshaft. 
U—Unit with engine. 


Auxiliary Location 


No—Not furnished. 

Op—Optional at extra cost. 

A—A ips. 

R—Rear of amidships main transmission. 
U—Unit with engine. 


WHEELS DRIVEN 


2C—Center pair of rear wheels. 
2R—Rear pair of rear wheels. 
4F—Front and center pair ofrear wheels. 
4R—Four rear wheels. 
6—Six wheels 
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A COMMERCIAL TRANSPORTATION DEPARTMENT 


HE announcement of this new department represents the culmi- 
nation of years of study and experience in the engineering of brake 
materials for every type of commercial vehicle. 


Grey-Rock products have passed the test of millions of road miles of 
actual commercial service by operators under every conceivable condition. 


Laboratory tested, of course—but FIELD PROVEN. 


This new department co-ordinates the company’s extensive activities 
into a practical service of vital importance to all bus and truck operators. 
Its functions are clear cut. They are:— 


To seientifiecally diagnose your brake 
problems with you. 


that have been specially engineered for 


0 To recommend the specifie brake materials 
your particular requirements. 


3 To co-operate with you to insure maximum 
satisfaction fromthe use of these materials. 


~ To provide a convenient source of supply 
QO and ample stocks of such materials for 
quick delivery at any time. 


When may one of our factory-trained engineers call to demonstrate the 
practical usefulness of this service? 


UNITED STATES ASBESTOS DIVISION 
of Raybestos-Manhattan, Inc., MANHEIM, PA. 


Grey-Rock brake friction materials offer a complete line—Grey-Rock Brake Blocks; Grey-Rock Eagle (woven); Grey-Rock Eagle Industro-Truck 
(woven); Grey-Rock Hi-way (woven); Grey-Rock Molded (segments and rolls); Grey-Rock Folded Molded Segments. Other Grey-Rock Products 
include—Clutch Facings; Fan Belts; Radiator Hose; Rivets; Bolts; Packing, etc. 
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The New 


W2kK “Traveler” 


Electrically-welded pressed steel frame makes 
the entire chassis practically one-piece and pro- 
vides greater strength and rigidity. 


No rivet holes to weaken frame. No rivets or 
gusset plates to come loose or to add unneces- 
sary weight. 


Frame available in any desired length. 


Improved fifth wheel has live rubber cushions 
that absorb all road shocks and add to life of 
truck and trailer. Tilting-type. Locking is 
positive and fully automatic. Interchangeable 
with practically all makes of semi-automatic 
fifth wheels. 


W & K radius rods provide an easy, fine, posi- 
tive adjustment of axle alignment. Their double- 
swivel action absolutely eliminates binding or 
twisting of rods and pins. 


Extra long springs (46 in.) consisting of 12 
Silico manganese heat-treated steelleaves (*¢ in. 
thick by 3 in. wide) with double wrapped eye, 
bushed to insure quietness and thorough lubri- 
cation. 


Improved supports that are stronger, yet lighter 
in weight due to tubular construction. A simple, 
positive, trouble-proof mechanism raises or 
lowers the support wheels. 


Extra strong axles with 2% in. spindles, each 
fitted with two tapered roller bearings. 


Many other equally attractive features. Write 
us for complete specifications. 


WHITEHEAD & KALES 


a 7». 


This great trailer value is made possible by the tremendous mnuienutes Jacilities of the Whitehead & Kales 23-acre factory at River Rouge 







The above price (f. 0. b. Detroit.) 
covers the cost of the new W & K 
5-Ton semi-tratler 16 feet lon 

exactly asillustrated, complete wit. 

upper fifth wheel, standard type 
running gear, and 6.00-20 dual tires. 
Other equipment at equally attrac- 
tive prices. 


The 


GREATEST 
VALUE 


272 


TRAILER 
HISTORY 


The sturdiest, most advanced, light-weight semi-trailer on the market—at the 
lowest price! The new W & K “Traveler”. It sets an entirely new standard of 
trailer value—an entirely new standard of economical transportation. Never 
before has any piece of haulage equipment provided so many pay load miles at 
so low a cost! 


This outstanding value is made possible (1) by the vast resources and manu- 
facturing facilities of the W & K organization, (2) by 35 years experience as 
manufacturers of trailers and structural steel, and (3) by a NEW SELLING 
POLICY that does away with factory branches, entangling sales alliances and 
all other unnecessary sales expense. All the “water” has been eliminated. W & K 
trailers are sold direct to dealers (or, in territories not served by any dealer, direct 
from factory to user) AT THE LOWEST PRICE IN HISTORY. 


Truck dealers! Don’t overlook this opportunity to sell your customers this 
greatest trailer “buy” of 1933. Get the details and judge for yourself. Write us 
today for complete specifications. Ask about the W & K FINANCE PLAN 
that helps both dealers and owners. 


WHITEHEAD & KALES « DETROIT 
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SAFEST 
BRAKING CONTROL 


ty 


Stopping a swift-moving truck is a serious job 
... and Bendix has taken it seriously. 

Any brake that Bendix makes is a better 
brake because Bendix makes it better. The 
metals it's made of are the most precisely right 
in make-up that modern metallurgy can achieve. 
The disposal of those metals, for proper meet- 
ing of stresses, is correct, and mathemati- 
cally exact. The limits of tolerance observed 


in production are remarkably close and the 





multiplied inspections amazingly thorough. 

Back of it all, the basic principles of design 
employed in Bendix Brakes, embodying the 
famous Bendix Servo action, are sound and 
time-proved beyond argument. Momentum of 
the vehicle helps you stop... builds up an easy 
pedal pressure into powerful stopping action. 

Specify Bendix Brakes and you have gone 
the whole distance toward assuring your 


truck operators of complete brake satisfaction. 


BENDIX BRAKE COMPANY 


SOUTH BEND, 


INDIANA 


(Subsidiary of Bendix Aviation Corporation) 


BENDIX @ BRAKE 


FOR SAFETY 


BENDIX MECHANICAL 4-WHEEL BRAKES 
BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKES 


LOCKHEED HYDRAULIC BRAKES 
B-K VACUUM POWER BRAKES 
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Through Our Own Y.M.A.C. — Pontiac, Michigan 
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The Difference In Axle Shaft Service 
Is on the Inside—Let’s Look and See 


Here is some inside information on axle shafts—photomicrographs taken 
at the center of cross section of two different makes of shaft. The one on 
the left is carbon steel. The one on the right—“BILT-WELL”—is Nickel- 
Chromium steel. The grains show the ability of Nickel-Chromium steel 
to quench throughout, and the inability of carbon steel to do this. Which 
in plain English means that “BILT-WELL” Nickel-Chromium Steel Axle 
Shafts are TOUGH CLEAR THROUGH! 








*XYZ Axle Shaft 
Nital Etch—500 Diameters 


“Bilt-Well” Nickel-Chromium Axle Shaft 
Nital Etch—500 Diameters 


TORSION STRENGTH TENSILE STRENGTH 






































| Elastic Ultimate Ultimet Yield Poi Brinell 
mite ot sine | Eire | Eee | Beam | Beem, Ce A Re 
| Ibs. /sq. in. Ibs. | Ibs. - : Ibs. /sq. in. Ibs. /sq. in. No. 
“Bilt-Well”’ | 76,500 | 121,300 15,000 | 23,800 “Bilt-Well” | 141,900 121,900 286 
*XYZ | 66,300 | 109,600 | 13,000 | 21,500 *XYZ | 116900 | — 83,300 241 
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The Tensile and Torsional Strength Tests obviously show the superiority of 


“BILT-WELL” shafts. 
offices at York, Pa. 


Certified originals of these tests are on file in our 


And here are 12 outstanding points of “BILT-WELL” superiority—l2 big 
reasons why you can be assured of better service and greater axle shaft economy 
by replacing always with “BILT-WELL” Axle Shafts. 





1 Every “BILT-WELL” Shaft Made of Ff Bearing Surfaces Ground to Tolerance 
‘ Nickel-Chromium Steel—(The Qual- * of .0005”. 
re | regret ngs the ig mead 8. Inspected After Every Operation. 
2 Heat - Treated Throughout and Oil Pick-Up Service from 600 Conven- 
* Quenched. 9, oo roy Jobbers, te by 
; : vernight Delivery from 9 Warehouses 
a. ees fter Forging. (For and Complete Factory Stock. 
4 Greater Tensile and Torsional 10 Complete Replacements for All Pas- 
* Strength. * senger Cars, Trucks and Busses Re- 
5 Splined, Key-wayed and ——— gardless of Age. 
* After Heat Treatment to Avoid Cool- Nati — 
ag Cracks end Sesle. 11. ationally Advertised. 
6 Ground Between Centers for Perfect 12 NET RESULT—Highest Quality and 
° * Best Service at Competitive Price. 


Alignment. 


ONLY “BILT-WELL” HAS ALL THESE POINTS 
Ask for your FREE COPY of the “‘BILT-WELL’ Manual of 
Rear Axle Maintenance” 


Brandt-Warner Mfg. Co. 


York, Pennsylvania 
Export Department, 130 W. 42nd St., New York City 

















“BILT-WELL” 


AXLE 
SHAFTS 
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“| Buy Prestige’ 





“| Buy Power” “| Buy Adaptability” 


“T BUY ECONOMY” 


“It is my job to know what each day’s dollar is worth — 
and to make my company’s dollars do full duty. I don’t 
buy things just because they are cheap. Nor do I buy 
things just because they are dear. If motor-truck buying 
were entirely a matter of initial cost, I might think less 
seriously of Autocars. But experience has taught me to 
think in terms of /ong-run economy. Initial cost is only 
10% to 12% of the total operating cost of a well-built 
truck. I point to my preference for Autocars as proof 
of the fact that I buy economy!” 


Study the Autocar Specifications in this Magazine 


THE AUTOCAR COMPANY 


ARDMORE, PENNSYLVANIA 


TRUCKS +e TRACTORS + AND LORRIES 


The Commercial Car Journal February, 1933 








E | 














every requirement. 











$360 


chassis f.0.6. factory (tax extra) 


Rated Capacity: 1/2-ton. 

Wheelbase: 113 inches. 

Engine: 6-cylinder, L-head type, 3-5/16- 
inch bore x 4-1/8-inch stroke. Develops 
70 horsepower. Exhaust valve seat in- 
serts. Full pressure lubrication. Down- 
draft carburetion. Air cleaner. 

Clutch: 9-inch single plate, with built-in 
vibration damper. 

Rear Axle: Spiral-bevel gear type. Hotch- 
kiss type final drive. Chrome- molybde- 
num axle shafts, peer steel housing. 
Tapered-roller differential and axle- 
shaft bearings. 

Brakes: 4-wheel mechanical, 2-shoe type, 
self-energizing, internal-expanding and 
cable-controlled. 

Springs: Semi-elliptic. All leaves of chrome- 
vanadium steel. Self-adjusting spring 
shackles. 

Wire wheels: 40-spoke, 18-inch with 5.25- 
18 balloon tires. 

Standard equipment includes trumpet horn, 
spare wire wheel, fender well tire carri- 
er, front and rear fenders, and full-length 
running boards. All instruments attract- 
ively grouped in panel on dash. 
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for 113-inch wheelbase chassis ' 
f.o.b. factory (tax extra). Every 
type of body available to meet 


INTERNATIONAL HARVESTER 
NTERS LOW-PRICE TRUCK HELD 3 





Announces Half-Ton 6-Cylinder Model 


to Sell at $360 
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HOUSANDS of truck users have 
long looked for a half-ton model 
from International Harvester. They 
have missed International quality 


in the low-price field. 


For it is on quality that Interna- 
tional Harvester built its outstand- 
ing success. Because of quality it 
has steadily increased its leader- 
ship among full-line truck manu- 
facturers, greatly improving its 
relative position during the recent 
difficult years. 

It has established this record on 
chassis prices never lower than six 
hundred dollars and ranging up to 
more than six thousand. High rep- 
utation, dependable performance, 
and unfailing service have brought 


Bite us Pca Saas at 


new International buyers in increas- 
ing thousands. 

Now new conditions have given 
us our opportunity. Today Interna- 
tional provides another product of 
high quality in the new Interna- 
tional Half-Ton Model D-1. 

This new 6-cylinder truck at its 
remarkably low International price 
takes with it every guarantee that 
every International Truck carries. 
It is safeguarded by the nation-wide 
service that makes every Interna- 
tional more valuable to its owner 
throughout the years of its life. 

You are cordially invited to 
visit any International Branch or 
dealer and see this new half-ton 
International. 


INTERNATIONAL HARVESTER COMPANY 


606 So. Michigan Ave. ee 


Chicago, Illinois 
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TO SERVE THE SPECIALIZED BRAKE REQUIREMENTS OF 









































GREY-ROCK PRODUCTS 
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SHULER 


TUBULAR 
TRAILER AXLES 


Are Now 
Part of the 


SHULER Complete Line 


Shuler engineers have perfected a Tubular Axle worthy of the SHULER 


name—as an option to its famous line of regular square trailer axles. 

















This new axle has the following outstanding features: one piece seamless 
tubing . . . cambered or not cambered (as specified) . . . free from 
welds . . . heat treated. Hubs and brake equipment interchangeable 
with similar parts on regular axle equipment. A great forward step 
in trailer axle construction, concerning which you should have complete 
information. This will gladly be sent on request. 


A complete line for 
TRACTORS and TRAILERS 
and FRONT AXLES 
for 


MOTOR TRUCKS and BUSES 


SHULER AXLE COMPANY, Ine. 


W. E. DUGAN, President and General Manager 


Louisville. Kentucky 
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Connecting Rod Exchange Service » Bronze-Back Babbitt- 
Lined Bearings + Steel-Back, Babbitt-Lined Bearings + Die- 
Cast Bearings (Standard and Undersize Connecting Rod 

and Main Bearings) + Piston Pin Bushings » Connecting Rod 

Bolts and Nuts + Bearing Anchor Screws + Laminum Shims - 
Bronze Bars and Babbitt Metals + Babbitting Service 
Also Manufacturers of Tru-Pitch Marine Propellers 


FEDERAL-MOGUL CORPORATION 


DETROIT, MICHIGAN 
Operating Watkins Babbitting Service 






































Lise 


The Commercial Car Journal February, 1933 








THE “HUMAN POWER” BRAKE PEDAL 


This high, clumsy brake pedal is the sign of the brake 
system which depends upon brute force and direct leverage 
for applying the brakes. The time required to get the foot 
up on this brake pedal, the split-seconds lost and the 
effort required for the lunging leg action makes these pedal 
operated brakes unsuited for heavy cars traveling at today’s 
high speeds. 








THE “PARTIAL POWER” BRAKE PEDAL 


Still looks like the old fashioned brake pedal, but employs 
vacuum or other booster devices to help out leg muscle 
in applying the brakes. Driver loses precious split- 
seconds in getting his foot up on this high pedal—and 
spends extra time, extra muscular effort in the longer pedal 
action required to apply the brakes. Partial Power Brakes 
are a compromise that falls short of the goal desired. 


THE MODERN 


“FULL POWER” 
BRAKE PEDAL 


This brake pedal, no higher than the 
foot accelerator, is the unfailing sign 
of Stewart-Warner Automatic “Full 
Power’ Brakes. A// the work of braking 
is done by the Power Unit. Driver's 
foot on this pedal simply controls the 
flow of power to the brakes with the 
same easy rocking motion that the foot 
on the accelerator controls the flow 
of power from the engine. In a flash 
the driver’s foot rotates from the ac- 
celerator to brake pedal and he is 
braking before he could even get his 
foot up on a high, old-fashioned brake 
pedal. This is the greatest contribu- 
tion to safe car control in all motor 
car history. Make the test for yourself! 


MUEKWATIEWALINEE 
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A Question That Vitally Concerns All 
Truck Manufacturers Who Are Interested 
In Keeping Step With Today’s Needs 


Make no mistake, this will be a power brake 
year. Congested traffic conditions demand 
power brakes for quick, safe stopping. 


But get this straight—there is a big differ- 
ence between “full power” brakes—and so- 
called “power” brakes, which are in reality 
only partial power brakes. 


A ‘Full Power” Brake System—such as the 
Stewart -Warner—is not a compromise. It 
does all, not just part of the work of brak- 
ing. The force is supplied by a Power Unit. 
The brake pedal is simply a regulator to 
control the application of power. 


In a “partial power” brake, the application 
of the brake depends upon the driver’s leg 
muscle assisted by vacuum or other booster 
devices. 


The Stewart-Warner Automatic “Full 
Power” Brake is the most outstanding brake 
development in history. Itis the only instantly 
responsive braking system to harness the 


giant power of car momentum as a braking 
force —and put it under complete control 
of the driver. 


It is the quickest acting, most accurately 
controlled brake on the market today. 
Braking force, in amplified response to the 
slightest variation of pedal pressure, is 
automatically distributed uniformly to all 
four wheels. Automatically braking force 
on front wheel brakes releases in proportion 
to the angle of turning. 


Pierce-Arrow, seeking the ultimate in brake 
protection to meet today’s needs, chose 
Stewart-Warner ‘“‘Full Power” Brakes. 


For trucks, motor coaches and motor cars, 
they offer advantages in operating and main- 
tenance economy —as well as in safety — 
over any system on the market. Investi- 
gate. Our Engineers are at your command. 
Stewart-Warner Corp., Brake Division, 
Chicago, U.S.A., or 6050 Cass Ave., Detroit. 


Stewart-Warner Automatic “FULL POWER” Brakes Will 
Do More To Boost Truck Sales: Than Any Other Feature 
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B & J Model R. Full Floating Fifth 
Wheels are available in three sizes— 
Model R-1 24 inch—Model R-2 30 
inch and Model R-3 36 inch. All are 
mounted in live rubber protecting 
both trailer and tractor from destruc- 


tive shock and vibration. Note the 
wide “V” shaped self-adjusting Trailer 
Pin Guide. Coupling can be done 
from any angle. Positive action as- 
sured. No weights, no lost motion. 
100% locking device fully covered by 
patents. 


B & J Fifth Wheels are 

available in three 
types, five sizes and are 
priced to please everybody. 
The new B & J Model R, Full 
Floating Rubber Mounted 
fifth wheel pictured on the 
left is the last word in fifth 
wheel design and construc- 
tion. Trailer manufacturers 
are invited to get complete 
details and prices on B & J 
Fifth Wheels. A complete 
line of pressed steel frames 
and the new B & J 100% en- 
closed Landing Gears are also 
available at attractive manu- 
facturer’s prices. These units 
are all designed and engi- 
neered to meet the most 
exacting requirements of to- 
day’s trailer. Write or WIRE 
for specifications and prices. 
Immediate delivery guaran- 


teed. 


B. & J. FIFTH WHEELS 





Model P—B & J Fifth Wheels are 


available in two sizes. Model P-1 24 
inch and Model P-2 30 inch. Costs 
less than Model R but offers a rugged 
simple construction that guarantees 
years of service, and is designed to 
meet the demand for a less expensive 
wheel. Let the B & J salesman go 
over your trailer problems and recom- 
mend the correct B & J Fifth Wheel 
for your job. 


B. & J. TRAILER CO., 3913 S. MICHIGAN, CHICAGO 
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ARE CORRECTED 


MONTHLY 


You can depend on the information they con- 
tain as being accurate and up-to-the-minute. 
Use them to sell and use them to service. 
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LONG CLUTCHES ARE 
STANDARD EQUIPMENT ON 
ALL REO SPEED WAGONS 
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DIV. OF BORG- ||Sy gi) WARNER CORP. 


LONG MANUFACTURING COMPANY, DETROIT, MICHIGAN 


AUTOMOTIVE CLUTCHES .. RADIATORS .. GRILLES 


The Commercial Car Journal 


February, 1933 





COMBINA 


SPECIAL 








UN U 





1 AC SPARK PLUG CLEANER OUTFIT COMPLETE—50 REGULAR AC SPARK PLUGS, ANY ASSORTMENT, $32.00 
... OR 1 CLEANER OUTFIT AND 50 AC LONG LIFE SPARK PLUGS FOR $37.00 


Here is your opportunity to get one of the new AC spark 
plug cleaners on a very attractive basis. 


It is exactly the same cleaner that hundreds of fleet 
operators and garages are using already, to enable them 
to reduce spark plug expense and insure maximum engine 
performance. It cleans in five seconds, improves the per- 
formance of all makes of plugs, and does not harm the 
insulator. It removes the harmful oxide coating that 
wastes as much as one gallon of gasoline in ten, and helps 
you get full performance from your spark plugs through- 


AC SPARK PLUGS - AC FUEL PUMPS - AC COMBINATION FUEL AND 
VACUUM PUMPS - AC SPEEDOMETERS « AC GASOLINE GAUGES - AC DIE 
CASTING MACHINES - REMO GUM SOLVENT INJECTORS - AC CRANK- 
CASE BREATHER AIR CLEANERS + AC CARBURETOR INTAKE SILENCERS as ig 


out their life. Anyone can use it . . . it comes complete 
with AC cleaning compound and adapters for all sizes 
of plugs . . . installation takes only five minutes. 


Place your order with your AC wholesaler at once for 50 
AC spark plugs, (your own selection of regular types 
and sizes) and the AC cleaner, for a total net price of 
$32.00 . . . or for 50 AC Long Life plugs and the AC 
cleaner for $37.00. This special combination offer is 
open to fleet operators only until March 31. 


AC SPARK PLUG COMPANY e FLINT, MICHIGAN 


AC THERMO GAUGES - AC DIE CASTINGS - AC OIL FILTERS + AC AIR 
CLEANERS + AC COMPLETE INSTRUMENT PANELS + AC GASO- 
LINE STRAINERS + AC SPARK PLUG CLEANERS - AC OIL GAUGES 
AC REFLEX SIGNALS - AC FLEXIBLE CABLES - AC AMMETERS 





THE QUALITY SPARK PLUG 
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VACUUM POWER BRAKES 


NYBODY can buy insurance 
on transport vehicles and the 
equipment they carry — by paying 
for it. But nobody reimburses the 
buyer of material lost or delayed 
by accident; whose own produc- 
tion schedule may be thrown badly 
out of gear; whose own sales and 
profits may suffer thereby. 


B-K Vacuum Power Brakes are 
economical, common sense three- 
way insurance — they provide 
business-like protection 


operator, shipper and purchaser. 


B-K Vacuum Power Brakes pro- 
vide 100% power operation; min- 
imum added weight; lowest first 
cost; minimum maintenance; instant 
remote control; and all emergency 
features of train operation. 


B-K Brakes are most flexible; 
and most adaptable to all types of 
installation. They fit any brake sys- 
tem, any vehicle; and B-K engi- 
neering cooperation is always 

instantly available. 





against damage, loss, 


Write to us, or consult 


non-delivery, for vehicle | P Bl your B-K_ Distributor. 
uUN 


Vv -ai . 


BRAGG-KLIESRATH |BYengaea| 401 BENDIX D 
CORPORATION aheN Gan! SOUTH BEND, 





A BENDIX PRODUCT 











(Subsidiary of Bendix Aviation Corporation) 
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COMPLETE 
DIRECT MAIL 
SER VICE 
— Multigraphing 
a Addressing 
pag Bindery 
Printing Mailing 




















Direct Mail Division 
CHILTON COMPANY 
56th and Chestnut Streets 
PHILADELPHIA, PENNA. 


Chilton Company 
56th and Chestnut Sts., Phila., Pa. 


Company Name 


Address 


“HOW TO MAKE YOUR 
DIRECT MAIL 
ADVERTISING PAY” 


We recently prepared a spe- 
cial 24 page booklet contain- 
ing information that is vitally 
important to you. 


It tells you howto make YOUR 
Direct Mail Advertising pay. 
It is entirely practical—having 
been prepared as a result of the 
experience we have gained dur- 
ing the past 10 years in plan- 
ning, preparing and mailing 
millions of Direct Mail pieces 
for manufacturers in the auto- 
motive industry. 


You should have a copy of this 
book. We will be glad to send 
you one. Write us today — or 
use the form below. 


Send me a FREE copy of your booklet “How to make your Direct Mail advertising pay.” 








Attention Of Mere ooiccccccciccccccccccccccsssssssssssssssssscssssseeeseeses 
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For your NEXT TRAILER insist on 
A Kegbem 1933 MODEL 


1. Flat end slip joint springs—underslung. 


2. Tubular, heat treated, one piece, cam- 
bered axle. 


3. Swivel, adjustable, bronze bushed radius 
rods. 


4. Helper springs above axle. 


5. Full depth cross members with integral 
gussets—ONE PIECE. 


6. Enclosed landing gear screw (tubular 
construction). 


7. Tail light and license bracket. 


8. Drop forged king pin connection, inter- 
changeable with all standard fifth 
wheels. 









DISTRIBUTORS IN PRINCIPAL CITIES 
WRITE FOR LITERATURE ON COMPLETE LINE TRAILERS 
WINCHES, BODIES AND CONVERTIBLE TOPS 


KINGHAM TRAILER COMPANY, Ine. 
235 East Gaulbert Street Louisville, Ky. 











FOR OVER A THIRD OF A CENTURY 


For well over a third of a century The J. B. Ford Company has 
produced specialized cleaners and cleansers. Wyandotte Products 


are made for every cleaning requirement of the modern truck or bus 
garage. 


Bring your cleaning problems to Cleaning Headquarters. Wyan- 
dotte Products always clean more efficiently and economically. 








THE J. B. FORD COMPANY — Dept. J-2 
WYANDOTTE, MICHIGAN 


Please send me free book on metal and floor cleaning. 


Fascia casi eieiatic cases saisnetacieccuscddcaatdadabaintiacinieatanidiqgubiateahini ctiddudamann acetates 
Write for this YR ar Ret SNE Se ODORS SORE RSE eT OPM ES eS NT NIELS EMER TIED TET Ire eee ae 
free book Ne Cr TT RE EE a iasesiseicchnsictpiiteaiitaaitesiiaiancaiiiiheaisli 


The J.B. FORD COMPANY Wyandotte, Michigan 
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EXCLUSIVE LICENSEES UNDER 
GOETZ U.S. PATENT RE 18080 


if new Spicer 
Needle Bearing Universal Joints, 
developed to meet the exacting re- 
quirements of the motor car of 
today, have many distinctive fea- 
tures such as reduced friction, 
greater efficiency, far longer life and 
smooth, quiet, dependable perform- 
ance under the most severe condi- 
tions. 


Make sure that Spicer quality is 
built into your next car or truck. 





+ 
Spicer 
MANUFACTURING CORPORATION 


TOLEDO, OHIO 


BROWN.LIPE SALISBURY 


SPICER PARISH 
CLUTCHES and FRONT ond REAR UNIVERSAL FRAMES 
TRANSMISSIONS AXLES JOINTS READING, PA, 
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Say, Bill, did you ever 

look over these grief- 

eliminating features of 
Utility Six-Wheel 
Attachments? 


Look here, you don't have to change the truck 
standards at all, just take off those back spring 
shackles to install the attachment, no other change 
in the spring or axle assembly. 


Now look, that type of hook-up gives a two point 
frame support on each side and even with a longer 
frame, the load tides steady, without side sway or 
any teeter-totter effect to twist or strain the frame. 


Here's another good thing, there is no “Tailing 
down" with that outfit to take the traction off the 
front wheels, and you can always steer the truck 
safely, and these days, that's something. 


And here's one more that is mighty important, too 
. .. with this attachment when you "give her the 
gun," a portion of the load weight is momentarily 
transferred from the attachment wheels to the 
drive wheels, thereby supplying the extra traction 
that's needed. 


These quality hounds would say "that attachment 
has ‘it,'"' meaning quality, reliability, and every- 
thing. And the truck men who have used them 
the longest know it's all true. 





P.S. Maybe your name isn't Bill, but if you use trucks 
this story fits you, and if you want any more dope, check 
up with any of our distributors, there's one in almost 
every important city, or write direct to 





UTILITY TRAILER MFG. CO. 
Box 1407 Arcade Annex 
Los Angeles, Calif. 


Utility Attachment, Model 15, for I!/2 and 2-Ton Trucks 
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BOSCH SPARK PLUG PRICES REDUCED 


Pyro-Action Spark Plugs Were $1.00 — Now 75c 


(U. S. Tax Pald) 





Even at $1.00, 
Bosch Pyro. 
Action Spark 
Plugs were the 
lowest - cost - 
plugs - per - 
mile. Now—at the new 
reduced price of 75 cents 
—they are way ahead of 
the field in economy—as 
they have always been in 
added power, quicker 
starting and dependably 
smooth running. 


Sold by 


UNITED AMERICAN 
BOSCH CORPORATION 
Springfield - Mass. 


S.C 


ROBERT BOSCH A.G. 


Pyro-Action SPARK PLUGS 
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HE carburetor built 
for efficient, economical 
heavy-duty service .. . The 
majority of truck manutfac- 
turers and large fleets stand- 


ardize on... 


Zenith 


Dependable Heavy-Duty Carburetors 
ZENITH-DETROIT CORPORATION 
Manufacturers of Zenith Carburetors and Filters 
DETROIT . . New York . . Chicago . . Cleveland . . Milwaukee | 


| 
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Is Clearance 
Your Problem ? 
—Use Blood Joints ! 





We offer a variety of close-coupled and 
double joint assemblies giving high angular 
ability and provision for variations in overall 
length in a minimum amount of space. Blood 
design makes it possible to install and remove 
these assemblies without disturbing either of 
the units connected. Several prominent manu- 
facturers economize on space by using the 
double joint with slip action, illustrated above, 
between clutch and transmission or transmis- 
sion and auxiliary on short wheelbase trucks, 
and between transmission and pump on fire 
trucks. 





Capacity for capacity, because of its com- 
pact, open design, the Blood Joint will swing 
in a smaller circle than a housed joint.. Con- 
versely, a Blood Joint swinging in a given cir- 
cle has 40% to 100% more bearing capacity 
than a housed joint. 

Write for our automotive catalog describing 
our Model BW. 


BLOOD-BROTHERS 
MACHINE COMPANY 


Allegan Michigan 
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HUB ODOMETER 


























Records truck or bus mileage with the necessary 
accuracy to show costs-per-mile and control them. 
Proves the mileage- performance of different jobs; helps 
operator to get more mileage for his money. Compara- 
tive records of trucks or busses show up careless or 
wasteful handling; check up on drivers’ efficiency. 


At right: reg- 
ular model, 
adaptable to 
all standard 
trucks or 
busses. 
Special mod- 
el for FORD 
commercial 
cars, com- 
plete with 
threaded hub 
for attaching. 

















VEEDER -ROOT CATALOGUE describes these mileage 
recorders, as well as complete line of Counters for all purposes. 
Let us know what you wish to count— automatically or by hand. 


pod oL— feOO Tinconronarsp 
HARTFORD, CONN. 
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DURING its twelve 
years on the market, 
HANSEN Hardware 


has been noted for its 
modernness of design. 


Hansen is continually 
developing new designs 
in body hardware. Each 
year’ several new prod- 
ucts have been added. 


Because it is kept con- 
tinually modern, and 
meets their needs better, 
Hansen Hardware is 
standard among fore- 
most builders. Request 
catalog. 
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Designed 
Y 











REFRIGERATED 


BODIES FOR 
ICE CREAM TRADE 


USING SOLID CARBON DIOXIDE 
AS A REFRIGERANT 




















Model Y 662 Arti-Matic Body 
A 300 gallon body—128” long overall. 


ARTI-MATIC CONTROLLED TEMPERATURE 
ALSO 


ARTI-PLATE cConpDUCTED TEMPERATURE 


LET US SOLVE YOUR REFRIGERATED 
BODY PROBLEMS—WE CAN 


CATALOG AT YOUR REQUEST 


YORK-HOOVER BODY CORP. 
YORK, PA. 





The Abuse 
O£ Years 


You want a jack that can 
take plenty of hard knocks 
and abuse. Then order only 
Red Reliables. You'll get 
the finest material money 
can buy, oversize screws, 
case hardened tops, power- 
ful, sturdy construction, unequaled in 
other jacks of similar capacity. There’s a 
Red Reliable for every job. Write for 
catalog. 





THE ELITE MFG. CO. 
110 Ohio St. Ashland, Ohio 


Builders of Dependable Jacks for 27 Years 
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RELIABLE 
Balloon tire JACKS 
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The Heil Hydraulic Hopper Hi-Lift unit is the very last 
word in Hopper Hi-Lift delivery equipment. Simple, 
foolproof design and efficient operating performance. 
In addition to hi-lift units Heil manufactures a com- 
plete series of Hydraulic hoists—steel and aluminum 
dump bodies—gasoline and fuel oil truck tanks—Write 
i Tee 6 bd wie oe ee we Address: 


HEIL 


FACTORY AND GENERAL OFFICES 


MILWAUKEE WISCONSIN 
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BRANCHES AND DISTRIBUTORS EVERYWHERE 








Oshkosh 4-Wheel Drive Trucks 
Are Now Available 
In 14% To 10-Ton Capacities 


In accordance with your requirements, there is now 
an OSHKOSH 4-Wheel Drive Truck to serve you. 
From the light, speedy 144, 2-ton model to the 
10-ton heavy weight, every truck and tractor need 
has been studied and licked. You can now own 
an OSHKOSH to fit your job, and enjoy OSHKOSH 
efficiency in any duty bracket. Write for complete 
details. 


DEALERS: Here is a COMPLETE LINE that offers 
you wonderful opportunities for service to your 
customers, and sales. 


OSHKOSH MOTOR TRUCK, INC. 
OSHKOSH, WISCONSIN 
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NOc-o (WZ HOSE CLAMP 


TRADE MARK 


with the Thumb Screw 


The Standard 
Equipment 
Hose Clamp 
for 


TRUCKS 
BUSES AND 
TAXICABS 


Rust proof, trouble 
proof. Quickly applied, 
easily adjusted, pro- 
vides a positive water- 
tight connection at all 
times. The Noc-Out 
does not cut or buckle 
the hose. Made in all 
sizes. 
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Just snap it on 

and turn it tight 

with your thumb 
and finger. 


WITTEK MFG. CO. 


4307-W-24™ PLACE - CHICAGO ILL. 





NPNEATEGONNOOnNN4N0G4QQQQQOQ4qUUUuodsuecostuenuverncngaeregnenngieevangvennoandysvocesrcoreeraitt 


The Commercial Car Journal 





No high voltage current loss 


Defiance Auto Cable conforms to the high stand- 
ard of all products bearing the Defiance name. 
Technical and field tests insure a cable that will 
conduct high-voltage electric current without loss. 
. . « Install ignition wiring quickly—without waste. 
Greater Economy... .. Write today for descriptive 
folder and for details of INTRODUCTORY OFFER 
which includes Cable, Terminals and Crimping 
Tool. Defiance Spark Plugs, Inc., 324 20th Street, 
Toledo, Ohio. 


Defiance AUTO CABLE 
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FWD puts more of 


the engine power 
to ACTUAL WORK 


All trucks are symbolical of POWER . . . But some 
trucks of similar ratings put MORE POWER TO 
WORK than others. In the case of the FWD, more 
of the engine power is put to actual use. .. This is 
the result of its efficient four wheel drive principle. 


The FWD makes full use of the engine power by 
distributing it to the front as well as the first rear 
axle. A center differential divides the power and 
through this mechanism the power is fed from the 
transmission to the two widely separated driving 
axles. The FWD center or third differential com- 
pensates for the difference in 
distance traveled by the driv- 
ing axles and does away with 
the wear and strain which 
would otherwise take place. 


BACKED BY 


The Commercial Car Journal 


The cross members of the FWD six-wheeler for tank truck service are depressed or concave, permitting the 
tank to ride closer to the ground, thus lowering the center of gravity. 















Five speed transmission 
with gears always in mesh. 


é‘ 
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Bevel gear final 

drive. Full float- 

ing front and rear 
axles. 


This center differ- 

ential lock is op- 

erated from the 
driver's seat. 





Simple ball and socket through 
which power is applied to front 
wheels. 


Because of this construction, the FWD is more 
powerful...it is more efficient...there is less dan- 
ger of slewing and skidding . . . it has sure-footed 
traction regardless of ground conditions... It can 
handle capacity loads at low operating costs .. . 
Let us send you details and specifications of the 
FWD truck best suited to your work. Write today. 


THE FOUR WHEEL DRIVE AUTO COMPANY 
Clintonville, Wis., U. S. A. Kitchener, Ontario, Canada 


TRUCKS 


NATION-WIDE SERVICE 
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PULL DOWN 
MAINTENANCE 
FIGURES It’s easy 


with Exides because... 


AN EXIDE RETAINS RATED CAPACITY FOR— 
——------ 91% 
OF ITS LONG, USEFUL LIFE 
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100% Power 
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Battery Life --------- 

















OOK at that chart. It tells why operators who 
use Exides rejoice in low maintenance costs. 
A battery that rapidly loses capacity, regard- 
less of initial cost, is expensive in the long run. 
High maintenance figures overbalance savings 
in first cost. The result is money thrown away. 
When you invest in Exides, you’re sure of your 
money’s worth. That means dependable, eco- 
nomical service, long life, plenty of power for 
the toughest jobs. 





EXIDE ENGINEERING SERVICE 


To help you pull down maintenance costs, we 
have established a Battery Engineering Service. 
This Service, conducted by carefully trained and 
experienced battery engineers, is available to 
fleet operators. There is no charge made. 


Exide 


BATTERIES 
FOR EVERY TYPE TRUCK 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 
THE WORLD’S LARGEST MANUFACTURERS OF STORAGE BATTERIES FOR EVERY PURPOSE 
Exide Batteries of Canada, Limited, Toronto 
February, 1933 The Commercial Car Journal 
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EQ MOTOR CAR COMPANY, LANSING, TORONTO 
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TOGO ALL THE WAY THROUGH ON THE HARDEST JOBS 
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@ For the tough jobs Whites have no equal. You 
can rely on them for dependable, low cost per- 
formance and earning power. Bigger payloads and 
more of them every day at lowest cost. 


Stamina, reserve power, speed, adaptability, flexi- 
bility make White the most economical truck. And 
no other truck has such long life. 


To make more money on the big jobs ahead — buy 

a White. There are 25 chassis—54 to 130 horse- 

THE WHITE COMPANY power engines — providing the right truck for 
CLEVELAND every job. 


The World’s Greatest Line of Trucks— 


WHITE * STUDEBAKER * PIERCE-ARROW ° INDIANA 
SOLD AND SERVICED BY WHITE BRANCHES AND STUDEBAKER DEALERS 
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| NEW LOW PRICED COMMERCIAL CARS ARE 


NOW ADDED TO FAMOUS DODGE TRUCK LINE 





eZ 


BUSINESS MEN EVERYWHERE 
welcome the news that Dodge has added 
three aristocratic looking new Commer- 
cial Cars to the famous line of Standard 
and Heavy Duty Trucks. Dor’t buy any 
delivery car until you see these wonderful 
new Dodge models. 





























STANDARD DODGE 2-TON STAKE TRUCK — The finest two-ton 
truck Dodge has ever produced. Will handle maximum tonnage on the 
fastest schedule. Extra strong frame, powerful engine, many superior 
features. Coupon brings literature. 
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NEW BEAUTY, BUT EVERY INCH A DODGE FOR DEPEND- 
ABILITY — This new Commercial Sedan is ideal for Florists, Jewelers, 


and every business man interested in the prestige of his company. Coupon 
brings description, etc. 














DODGE 1'2-TON PANEL 
TRUCK —World-famous for 
dependability and economy 
of operation. 


HEAVY DUTY TRUCKS— 








Dodge also offers an unsur- 
passed line of heavy duty 
trucks rating from 1'2-Ton 








to 9-Ton pay load. 











BEAUTY PLUS DEPENDABILITY ... Now Dodge 
proves that a commercial car can be beautiful as well as 
serviceable. This new Commercial Panel is stylish and de- 
pendable ... also surprisingly low priced. Equipped with 
Floating Power engine mountings, Hydraulic Brakes, Valve 
Seat Inserts, plus many other great features. Use the coupon 
for full details. 














A COMMERCIAL EXPRESS CAR FOR HOTELS, DE- 
PARTMENT STORES, Etc. — Astonishingly low priced, 
handsome as it is useful. Coupon brings facts. 


: . INVENTION SAVES 

_ Yes, this amazing GAS, INCREASES 
discovery gives 40, 50, 60 POWER — This dis- 
thousand miles and more covery is called an 
without valve grinding.. 


Inserted Valve Seat. 
It won't pit like ordi- 
nary engine block 
steel. With it valve 
grinding is postponed 
almost indefinitely. 
Mail coupon for de- 
tails. 


DODGE BROTHERS CORPORATION 
Department C 2-33 
Detroit, Michigan 


[_] Send literature describing new Commercial Cars. 
[] Send facts about Dodge Ton Trucks. 


Address_ - cians 


Town as — 
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